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Method and device for detecting cracks in an aircraft component or gas turbine 

component 

The invention relates to a method for detecting cracks in an aircraft component or gas 

turbine component and to a device for detecting cracks in an aircraft component or gas 

turbine component. 

During operation, aircraft components are subjected to a high stress. Apart from components 

consisting of composite materials, such as structural components or metallic components, 

such as undercarriage components, this can result, particularly in the case of aircraft engine 

components, in defective crack formation. Similar damage patterns are also present in the 

case of other gas turbines, for example stationary gas turbines. In gas turbines, combustion 

chamber components are affected particularly severely by crack formation. 

Cracks are local material separations within a structure or within a component. The 

formation of a crack is usually a local event in the microstructure of the surface which is 

generally caused by lattice imperfections in the microstructure or by cyclic operational loads. 

Cracks generally spread out vertically to the effective normal stress. This spread is 

described as being controlled by normal stress. 

In combustion chamber components, cracks are the result of a high thermal and mechanical 

stress. On the one hand, crack formation is caused due to the high temperatures which 

prevail and on the other hand, the vibrations transmitted onto the combustion chamber from 

the modules connected upstream and downstream, from the high-pressure compressor and 

from the high-pressure turbine further the formation and growth of cracks. In addition, short-

term thermal material stresses during the start-up of the gas turbine and, if appropriate, 

during the take-off phase of the aircraft promote the formation of cracks. Solid particles 

which are sucked into the gas turbine, such as sand and dust, also make a significant 

contribution to the formation of cracks in combustion chamber components. Furthermore, the 

permanent thermal stresses during the operating phase of the gas turbine mean that the 

combustion chamber components undergo a change in geometric shape. 

The main problem which arises during the maintenance of aircraft components and/or gas 

turbine components, particularly during maintenance of combustion chambers is of detecting 

the cracks and changes in shape which occur during operation and of repairing the 

components by suitable measures. This is often difficult due to the individually varying 

manifestation of cracks and damage. 
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Known methods for detecting cracks include a number of non-destructive test methods. 

Currently used methods include, for example, the dye penetrant method, ultrasonic testing, 

eddy current testing, X-ray inspection and magnetic particle testing. 

The majority of components, in particular the components of aircraft engines, such as 

combustion chamber components are tested for cracks using the dye penetrant method. 

The dye penetrant method usually comprises at least the following five steps: 

 1. Pre-cleaning and drying the test item to remove grime from between the  

  edges of the crack. 

2. Application of the so-called penetrant (penetrating oil with fluorescent colour 

 pigments) which penetrates inside the cracks. 

3. Intermediate cleaning (removal of excess penetrant) and drying. 

4. Application of so-called developer (chalk-based powder) to display the cracks. 

5. Manual evaluation of the displayed results under ultraviolet light by trained 

staff. In this respect, the displayed results (for example cracks) are marked on 

the test item. 

After the dye penetrant test, a visual check of the test item is carried out. Here, a manual 

check is performed to ascertain whether the displayed results are actually cracks and 

whether the marked crack displays are within the permissible tolerance. The tolerances are 

derived from the technical maintenance documentation for the corresponding component. 

Following the visual check, the shape of the test item is measured, also by hand. The 

measurements and measurement positions to be examined are defined in the technical 

maintenance documentation. Trained staff measure the test items using measuring 

implements, such as a special tape measure and then document the precise geometrical 

data. 

The dye penetrant method which is currently used for the components is a manual, very 

time-consuming method. The dye penetrant testing method with its many process steps has 

a very significant influence on the processing and processing time of maintenance of the 

component. Furthermore, the reproducibility of the test is not given or is only given to a 

limited extent due to the manual evaluation of the displays. The quality of the test is affected 
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by the human factor. Furthermore, the dye penetrant test method is a chemical, energy-

intensive and thereby ecologically harmful test method. 

Accordingly, the object of the invention is to provide an improved method and a 

corresponding device for detecting cracks in an aircraft component and/or gas turbine 

component. 

The invention achieves this object by the features of the independent claims. Further 

preferred configurations of the invention are provided in the drawings, the subclaims and in 

the associated description. 

To achieve the object, a method for detecting cracks in an aircraft component or a gas 

turbine component is proposed according to the invention, the method having at least the 

following steps: 

 a) determination of geometric data of the component using an optical 

   measurement method, 

b) evaluation of the geometric data by an electronic evaluation means, 

cracks and/or other damage being automatically detected and/or 

classified and the position of the cracks and/or of other damage being 

stored. 

The method according to the invention allows the cracks and/or other damage of the aircraft 

component or gas turbine component to be automatically detected and identified, and allows 

the position of the cracks and/or of other damage to be stored with respect to the component 

coordinate system. According to the results, measures are then carried out, if appropriate, to 

repair the component. It is possible to dispense with complex test methods, in particular the 

very complex dye penetrant method. Consequently, during the crack detection, a manual 

inspection of the components is not needed and the omission of the high energy 

requirement, necessary for the dye penetrant method (heating of the cleaning baths and 

component drying) and of the chemical substances (penetrant, cleaning agent and 

developer) contributes to a reduction in environmental pollution. Overall, it is hereby possible 

to reduce the component processing time and furthermore, the process reliability and 

reproducibility is improved. The method is preferably carried out on dismantled components. 

For example, during maintenance or servicing, engine components are dismantled from the 
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aircraft engine, are cleaned and then tested for cracks and/or other damage using the 

method according to the invention. 

In this respect, optical measurement methods are, for example measurement methods 

based on visible light, infrared light, ultraviolet light or laser light. With regard to the small 

dimensions to be determined, measurement methods are preferred which make use of the 

wave characteristics of light, in particular interferometric methods, where coherent light is 

preferred. Methods which do not belong to optical measurement methods are, for example, 

methods which are based on electron beams or X-rays, ultrasound or eddy current. 

The geometric data which is determined is preferably automatically compared with 

preferably mathematically predefined and stored features and/or set contours and/or 

tolerances and/or damage patterns. In this respect, discrepancies in the component can be 

detected and classified by the comparison of the geometric data with predefined set 

contours and/or determined component tolerances, or damage which has occurred can be 

detected by comparison with typical damage patterns and/or by comparison with presettings 

in the component maintenance documentation. 

More preferably, prior information about the component, such as the nominal component 

geometry, can be used to provide the evaluation means with prior knowledge about the 

geometric data which is to be expected. In conjunction with a so-called “matching” process, 

the evaluation means is able to automatically decide whether or not damage in specific 

regions of the component can occur due to the shape of the component. For example, a 

drilled hole is not damage and is not to be classified as such. 

The geometric data which is acquired is preferably additionally used for a measurement of 

the component. A measurement was usually made after the inspection of the component 

and implied an additional expense, due to a large number of measurement positions on the 

component. In this respect, the accuracy of the measurement results also depended 

significantly on the knowledge and diligence of the staff performing the measurement. As a 

result of using the geometric data for measuring the components, which data is in any case 

required for the crack test, the effort for the component maintenance can be further reduced 

and the quality can be increased. 

The method according to the invention is well suited to aircraft components or gas turbine 

components which are used as combustion chamber components of an aircraft engine. 

Combustion chamber components are subjected to high stresses and crack detection is 
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usually associated with a considerable expense which can be significantly reduced by the 

method according to the invention. 

The geometric data is preferably determined by an interferometric method. In interferometry, 

a measurement is made using the interference effect of light. An interferometer, preferred in 

this respect, for the method is the Michelson interferometer, in which coherent light is split 

and is brought to interference with itself. The use of interferometry allows cracks and/or 

damage to be effectively detected. 

The geometric data is preferably determined by white light interferometry. White light 

interferometry is preferred for the detection of cracks and other damage since it can test the 

surface of the components in a highly accurate manner. 

The optical measurement method is preferably carried out with a distance in a range of 

between 1 and 100 mm, preferably in a range of between 10 and 50 mm from the surface of 

the component to an optical measurement device. According to the invention, a further 

preferred distance of 20 to 30 mm produces good results. 

The evaluated geometric data is preferably used to establish the need for, and/or extent of, 

repairs of the component. Consequently, according to the test method, it can be immediately 

established which repairs and/or machining steps are necessary to process the component 

again to such an extent that it complies with the current requirements, for example of 

aviation law authorisation and/or with particular specifications by the engine manufacturer. 

The evaluated geometric data is preferably used for a subsequent repair and/or machining of 

the component. For example, the geometric data can be used thus for an automated welding 

treatment. The positions of the cracks and/or of other damage in the coordinate system of 

the component are already known from the crack test, so that during the repair method, the 

appropriate areas can be welded or otherwise reworked in an automated manner. Additional 

programming expense and thereby undesired manual processing steps can be omitted 

during the course of a fully automated repair cycle, and the component can be reused 

relatively quickly. 

To achieve the object, a device for detecting cracks in an aircraft component or gas turbine 

component is also proposed, the device comprising an optical measurement device and an 

electronic evaluation means and being configured to implement the described method. 
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The device can test the components in an advantageous manner according to the invention 

for cracks and other damage. 

For this purpose, the device preferably comprises a manipulation device, by which the 

measurement device and the component can be moved relative to one another. In this 

respect, either the component can be stationary and the measurement device is moved on 

and/or around the component, or the measurement device is stationary and the component 

is moved. Finally, it is also possible for the component and the measurement device to 

move. Thus, the manipulation device preferably comprises a rotary table, on which the 

component can be rotated about its own axis for testing, and a robot which can move the 

measurement device in an automated manner into a position conducive to an optimum 

result. In this respect, the measurement device is preferably arranged such that it can be 

moved towards the component on a linear axis, for example realised by a linear unit. The 

linear unit can be configured, for example, as a linear adjuster. Precise height images can be 

produced by a displaceably arranged measurement device of this type. 

Since the measurement device and the component can be moved relative to one another, 

the measurement device is also well suited to the detection of cracks in components of 

different sizes, because the optimal working distance can be adjusted in a component-

specific manner. 

During the test, the measurement device is preferably moved adaptively into the best 

possible measuring position. The path of the measurement device is corrected based on the 

geometric differences which vary for individual components. This path correction can be 

realised, for example, using a distance sensor and/or by a software path correction, i.e. by 

calibrating the actual geometry with the nominal geometry of the component. Preferably, an 

offline path correction is carried out by means of an initial measuring pass and/or an online 

path correction is carried out during the measuring procedure. 

Thus, the optical measurement means preferably comprises a distance sensor which allows 

an automatic online-adaptive and/or offline-adaptive path correction of the manipulation 

device by means of the control device. 

Furthermore, it is preferred that the evaluation means automatically evaluates the geometric 

information using predefined features and/or set contours and/or tolerances and/or damage 

patterns and/or learned rules and/or prior knowledge about the geometric information to be 

expected and uses the evaluated geometric information to detect and/or classify damage. 
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The manipulation device preferably comprises a robotic arm and/or a rotary table. The 

robotic arm and/or the rotary table can bring the measurement device or also the component 

into the desired position in an automated manner. 

The device preferably comprises an automated high-bay store in which the component and 

preferably also a workpiece carrier are stored. The component feed and storage can be 

improved and automated further due to the high-bay store which is preferably of a modular 

construction. The component is preferably transported to a measurement position by an 

automated transport system, comprising a lifting unit and/or a lifting station. For example, 

after the component has been automatically selected and removed from the high-bay store, 

it can be easily further transported by the transport system. 

A workpiece carrier is preferably provided for transporting and/or receiving the component. 

The workpiece carrier, preferably in conjunction with a zero point clamping system, can 

easily handle, exactly position, efficiently set up and, at the same time, quickly reference the 

components in the installation. Furthermore, the workpiece carrier makes it possible for the 

component to be machined in an automated manner in subsequent processes without 

further reclamping procedures. 

The device preferably comprises a mechanism which comprises one or more deflection 

mirrors and preferably has an endoscope attachment. Due to these elements, difficultly 

accessible regions of components which can otherwise only be tested with difficulty or not at 

all can be reached by means of the method. For example, as a result, gaps of overlapping 

component regions or undercuts can be examined. Accordingly, the device preferably 

comprises one deflection mirror and/or one endoscope for the measurement device. 

The method is preferably carried out with a resolution in a range of between 1 and 50 µm, 

more preferably in a range of 5 to 30 µm, for example in a range of approximately 10 to 20 

µm. The measurement field is preferably within a range of between 1 to 50 times 1 to 50 

mm2, more preferably within a range of 5 to 25 times 5 to 25, for example approximately 20 

times 20 mm2. The measurement field can also be within a preferred range of between 0.25 

to 50 times 0.25 to 50 mm2, more preferably within a range of 1 to 15 times 1 to 15, for 

example approximately 3 times 3 mm2. 

In the following, the invention will be described on the basis of preferred embodiments with 

reference to the accompanying figures. 
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Fig. 1  is a schematic illustration of a crack test on a component using an   

  interferometric method; 

Fig. 2  is an illustration of the method according to the invention for crack detection 

  and of a device according to the invention for implementing the method. 

Fig. 1 shows an aircraft component 1 or a gas turbine component 1 which is arranged on a 

workpiece carrier 9. The component 1 can be, for example, a CFRP component, for example 

a structural component or a metallic component, for example an undercarriage component. 

Furthermore, the component 1 can also originate from a stationary gas turbine. In this 

embodiment, the component 1 is a component from the combustion chamber of an aircraft 

engine. The surface of the combustion chamber component is to be examined for the 

presence of possible defects, for example cracks 2, burns, deformations or other damage. 

An examination of this type is usually carried out as part of the maintenance of engine 

components. There are aviation law standards and requirements which apply to the quality 

of the components. Thus, for example, combustion chamber components can only have a 

limited extent of cracks 2. The permitted crack shape, for example the maximally admissible 

size of the cracks 2 is also prescribed. In order to comply with these requirements, a crack 

test is usually carried out by means of the dye penetrant method mentioned at the outset. 

However, the method is associated with the described disadvantages. 

To be able to dispense with the complex dye penetrant method, according to the invention 

the crack test of the combustion chamber component is carried out using an optical 

measurement method, preferably an interferometric method. In this respect, white light 

interferometry is preferably used. As shown in Fig. 1, for this purpose a measurement device 

20, in particular an interferometer is provided. The measurement device 20 comprises a 

coherent light source 8, in particular a laser with a collimator 7 to provide parallel coherent 

light. The measurement device 20 also comprises a beam splitter 4, a reference mirror 3 and 

a camera unit 6 with a lens unit 5. 

The combustion chamber component to be tested and the reference mirror 3 are 

simultaneously illuminated by the coherent, broadband light from the light source 8. For this 

purpose, the light waves are split into two bundles of light in the beam splitter 4. The 

combustion chamber component and the reference mirror 3 reflect the light waves which, in 

turn, strike the camera unit 6 via the beam splitter 4. In this respect, interference patterns are 

then produced if the path length to component 1 is the same as the path length to the 
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reference mirror 3. These interference patterns or brightness fluctuations are detected by the 

camera unit 6. In-phase or correct order striking produces the maximum constructive 

interference. If the wave bundles converge in correct phase, but displaced in order and partly 

overlapping, a less pronounced constructive interference is obtained. If the wave bundles 

strike the detector one after another, no interference is produced. 

The measured fluctuations in brightness are evaluated by software. In this respect, a means 

14 used for evaluation can comprise the camera unit 6 and/or one or more computers. Using 

mathematical algorithms which allocate height values to the brightness fluctuations, 

geometric data is determined or generated by the measurement. One height value is 

allocated mathematically to each pixel, thereby producing a so-called “point cloud”. As a 

result, the topography of the component surface can be determined with a resolution in the 

range of the surface roughness. The component surface can be examined for damage with a 

resolution of 0.3 µm to 130 µm and with a measurement field of 0.3 times 0.3 mm2 to 130 

times 130 mm2, and the examination is preferably carried out with a resolution in a range of 

between 1 and 50 µm, more preferably in a range of 5 to 30 µm, for example in a range of 

approximately 10 to 20 µm. The measurement field is preferably within a range of between 1 

to 50 times 1 to 50 mm2, more preferably within a range of 5 to 25 times 5 to 25, for example 

within a range of approximately 20 times 20 mm2. In this embodiment, the measurement 

field is within a preferred range of between 0.25 to 50 times 0.25 to 50 mm2, more preferably 

within a range of 1 to 15 times 1 to 15, for example approximately 3 times 3 mm2. Cracks 2 

and/or other to some extent very small areas of damage can be detected and identified. The 

determined geometric data is preferably compared in an automated manner with set 

contours and/or tolerances and/or typical damage patterns which can be stored. These set 

contours and/or tolerances and/or typical damage patterns can be, for example old 

geometric data which originates from the same component 1 and was stored during the last 

maintenance procedure and crack test. The tolerances can be derived, for example, from 

aviation law specifications, as a result of which it is possible, subsequent to the method 

according to the invention, to have information immediately available as to whether the 

component 1 complies with the specifications, or whether repairs are required. In this 

respect, repairs can be, for example, the closure of cracks 2 by welding. The objective of the 

repairs is to mend the component 1 so that it complies with the safety provisions and is 

thereby fit for flight again. 

During the course of the test process, the measured data is preferably evaluated in a 

connected cluster of computers which is preferably included in the evaluation means 14. In 
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this respect, the measured surface of the component is preferably initially transformed into a 

plane by mathematical conversions and the surface curvature is calculated therefrom. The 

computer or software which is used is preferably configured such that it allocates specific 

features or combinations of features or surface characteristics which satisfy specific 

predefined conditions, for example the characteristic “crack” or “damage”, and stores the 

coordinates of these findings. As a result, the findings, also referred to as damage patterns, 

can be displayed on a computer screen for example, the information about the position, i.e. 

the absolute position in the coordinate system used, being stored. The component 1 

together with the findings can preferably be presented on a computer screen and “critical” 

results, i.e. results which mean that reworking is required, are identified in particular. The 

determined geometric data is also used for a measurement of the component 1. According 

to current prior art, this measurement is usually carried out manually subsequent to the crack 

test and is a separate, time-consuming step. In contrast, due to the method according to the 

invention, an additional geometric measurement or an additional working step is no longer 

necessary. 

The established geometric data and the findings, such as cracks 2, burns or other damage is 

preferably stored in the form of polygon courses and/or polygons. The geometric data which, 

as described, is initially present as a point cloud is transformed into a CAD model by a so-

called “meshing” or “paving” process and by surface reconstruction. This model can be used 

for further automated, preferably adaptively automated machining steps. 

Due to the optical measurement method, the relevant component measurements can 

already be (co-)detected during the crack test. Component measurements which are to be 

documented according to maintenance instructions are saved automatically and are 

preferably also available as a protocol. The measurements are preferably determined at 

predefined measurement positions, as a result of which a high reproducibility and process 

reliability of the measurement procedure can be achieved. The measured data is then 

forwarded to one or more connected computers. The computer or computers is/are 

configured to evaluate the measured data. The measured data is preferably stored in a 

database to allow a long-term documentation. Consequently, the change in the same 

component 1 over the life thereof can be observed. In their lifetime, the components 1 

generally pass through the maintenance processes several times and the established data 

can thereby be compared with the data from the previous maintenance. 
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The computer or computer unit which is used is preferably able to directly transfer the 

collected measured values into the electronic documentation system of the correspondingly 

associated workshop via a data interface. Any deviation from the set contour of the 

component 1 or any exceedance of the permissible tolerances can preferably be presented 

visually to the technical staff on a so-called “user interface”. As a result, the technical staff 

can estimate quickly and accurately how to further proceed with the maintenance of 

component 1. 

The entire component inspection is preferably carried out in a fully automated manner. A 

fully automated component inspection of this type, which comprises a crack test and a 

measurement of the components is shown in Fig. 2. Establishing the extent of the repair (for 

example “crack with weld seam” or “crack cluster with patch”) is also carried out in an 

automated manner. A “crack cluster” denotes a specific crack structure in which a lot of 

cracks are joined together in at least one area or are positioned locally close together. In the 

case of a “crack cluster with patch” repair, the damaged region is separated from the 

component 1 and a replacement piece, the “patch”, is used in this region and is joined with 

the component 1 to be repaired. The replacement piece preferably originates from another 

component which, overall, is no longer airworthy, but in which at least the replacement piece 

which has been removed still complies with aviation law requirements. 

As described, detected damage is classified on the basis of predefined damage features 

and/or tolerances and/or damage patterns, is marked in the recorded measured data and, 

based thereon, an appropriate machining strategy (for example a welding treatment) can be 

established. In this respect, a fully automated machining procedure can be provided in which 

the damaged areas of the component 1 are automatically repaired, or a part-automated 

machining procedure can be provided, in which by the method, the areas to be repaired are 

only marked in an automated manner using an identification means, for example, while 

further repair steps (such as welding) are still carried out manually. 

The component 1 to be tested is initially located with other components 1 to be tested in the 

component magazine 12. The component magazine 12 is part of the automated high-bay 

store 13. Apart from the component magazine 12, the automated high-bay store 13 also 

comprises a workpiece carrier magazine 11. Workpiece carriers 9 are stored in the 

workpiece carrier magazine 11. The individual workpiece carriers 9 can suit individual or 

several types of components 1. 
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An automated transport system 18 is connected to the high-bay store 13. This transport 

system 18 comprises a lifting station 19 on the high-bay store 13 and a lifting unit 17 on the 

rotary table 16. The rotary table 16 is part of a manipulation means 21 which also comprises 

a robotic arm 15. The robotic arm 15 can bring a measurement device 20 which corresponds 

to the measurement device 20 from Fig. 1 and the component 1 into the desired position or 

measurement position in an automated manner. 

Connected to the measurement device 20 is an evaluation means 14 which is used in the 

previously described manner for the evaluation of the geometric data, established by the 

optical measurement method. 

Furthermore, a control means 10 and/or a regulating means is provided which is configured 

so that it controls and regulates the course of the method and can allow the course of the 

method to run automatically. The regulating or control means 10 is preferably able to 

perform an in-process regulation. Here, the regulating or control means 10 is preferably able 

to perform an online and/or offline control of the measurement process and is able to correct 

the path in particular. 

The combustion chamber component is stored in the automated high-bay store 13. The 

control means 10 is provided with the information about the order priority and choice of test 

method or of the test program and of the workpiece carrier 9 preferably by reading in a 

barcode or a data matrix code. 

If the combustion chamber component is to be tested in a fully automated manner, a number 

of automated steps take place. First of all, a workpiece carrier 9, suitable for the combustion 

chamber component, is selected from the system and placed on the lifting station 19. After 

the lifting station 19 has then been lowered, the combustion chamber component is removed 

from storage on the workpiece carrier 9. In this respect, the fixing (for example clamping) of 

the component 1 in the workpiece carrier 9 is activated preferably via a mechanical interface 

between workpiece carrier 9 and the lifting station 19. The transport system moves the 

workpiece carrier 9 with the component 1 to the lifting unit 17 and the lifting unit 17 

transports them onto the rotary table 16. If required, it is also possible for the component 1 to 

be set up manually on the rotary table 16 and for the test method or test program to be 

selected manually at the control means 10. 

After a corresponding signal has been sent to the control means 10 via an interface between 

workpiece carrier 9 and rotary table 16, the determination of the geometric data commences. 
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The robotic arm 15 guides the measurement means 20 towards the surface of the 

component at a defined distance of preferably 20 to 30 mm. For this purpose, the robotic 

arm preferably has a linear unit. The manipulation means 21 moves the measurement 

means 20 and the component 1 into the desired measurement position. In this respect, it is 

possible to preset in the control means 10 specific preferred measurement methods or 

measurement programs which are part of the test method or test program and are suitable 

for the component 1 and for other aircraft components 1 or gas turbine components 1. 

Preferably stored in the control means 10 is information about the measurement method with 

the measurement positions, which is to be carried out for which component 1. The distance 

sensor, which is part of the optical measurement means 20, initially determines previous 

geometric information about the component 1 which is used to calibrate the actual shape of 

the component with the nominal shape thereof and, on this basis, allows a correction of the 

path of the manipulation device 21. The rotary table 16 preferably moves the component 1 

past the measurement means 20 in a clocked manner. More preferably, the rotary table 16 

moves the component 1 past the measurement means 20 in a continuously rotating manner. 

With a clocked rotation, the clocked step length in the circumferential direction preferably 

corresponds to the width of an image, the images preferably overlapping for the complete 

recording of the component surface. The individual images preferably overlap by 0.1 to 10 

mm, preferably by 0.5 to 5 mm and more preferably by 1 to 2 mm. The individual images can 

preferably also overlap by 0.01 to 5 mm, preferably by 0.05 to 3 mm and more preferably by 

0.1 to 1 mm. The connected evaluation means 14 evaluates the images or geometric data. 

In this respect, cracks 2 are preferably detected which have a width amounting to at least 5 

µm, more preferably to at least 20 µm. Furthermore, cracks 2 can preferably also be 

detected which have a width amounting to at least 1 µm, more preferably to at least 10 µm. 

Damage is also identified and classified by the evaluation means 14. The results of these 

findings can be displayed and can be viewed, if required, on a computer screen, for 

example. Using the results, the responsible technical staff decide whether and, if 

appropriate, which further maintenance measures should be taken. This takes place via a 

man-machine interface, a so-called “user interface”. A so-called “expert system” preferably 

decides autonomously within an automated repair process chain, using predefined features 

and/or tolerances and/or rules and/or typical damage patterns and/or based on previous 

decisions, which further maintenance measures are required based on the findings, and it 

then initiates them accordingly. 
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List of reference numerals 

 

1  component 

2 crack 

3 reference mirror 

4 beam splitter 

5 lens unit 

6 camera unit 

7 collimator 

8 light source 

9 workpiece carrier 

10 control means 

11 workpiece carrier magazine 

12 component magazine 

13 high-bay store 

14 evaluation means 

15 robotic arm 

16 rotary table 

17 lifting unit 

18 transport system 

19 lifting station 

20 measurement device 

21 manipulation means 
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Claims 

1. Method for detecting cracks in an aircraft component (1) or in a gas turbine 

component (1), characterised in that the method comprises at least the following steps: 

 a) determination of geometric data of the component (1) using an optical 

   measurement method, 

b) evaluation of the geometric data by an electronic evaluation means 

(14), cracks (2) and/or other damage being automatically detected 

and/or classified, and the position of the cracks (2) and/or of other 

damage being stored. 

 

2. Method according to claim 1, characterised in that the determined geometric data is 

automatically compared with preferably mathematically predefined and stored features 

and/or set contours and/or tolerances and/or damage patterns. 

 

3. Method according to claim 1 or claim 2, characterised in that the determined 

geometric data is also used for a measurement of the component (1). 

 

4. Method according to any one of the preceding claims, characterised in that the 

aircraft component (1) or gas turbine component (1) is a combustion chamber component of 

an aircraft engine. 

 

5. Method according to any one of the preceding claims, characterised in that the 

geometric data is determined by means of an interferometric method. 

 

6. Method according to any one of the preceding claims, characterised in that the 

geometric data is determined by means of white light interferometry. 
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7. Method according to any one of the preceding claims, characterised in that the 

evaluated geometric data is used to establish the need for, and/or extent of, repairs of the 

component (1). 

 

8. Method according to claim 7, characterised in that the evaluated geometric data is 

used for a subsequent, preferably automated repair and/or machining operation of the 

component (1). 

 

9. Device for detecting cracks in an aircraft component (1) or gas turbine component 

(1), characterised in that the device has an optical measurement device (20) and an 

electronic evaluation means (14), and is configured to implement the method according to 

any one of claims 1 to 8. 

 

10. Device according to claim 9, characterised in that it comprises a manipulation device 

(21), by which the measurement device (20) and the component (1) can be moved relative to 

one another. 

 

11. Device according to claim 10, characterised in that the manipulation device (21) 

comprises a robotic arm (15) and/or a rotary table (16). 

 

12. Device according to any one of claims 9 to 11, characterised in that it comprises an 

automated high-bay store (13), in which the component (1) and preferably also a workpiece 

carrier (9) are stored. 

 

13. Device according to any one of claims 9 to 12, characterised in that it comprises a 

deflection mirror and/or an endoscope for the measurement device (20). 
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14. Device according to any one of claims 9 to 13, characterised in that the evaluation 

means (14) automatically evaluates the geometric information using predefined features 

and/or set contours and/or tolerances and/or damage patterns and/or learned rules and/or 

prior knowledge about the geometric information to be expected, and uses the evaluated 

geometric information for the detection and/or classification of damage. 

 

15. Device according to any one of claims 9 to 14, characterised in that the optical 

measurement device (20) comprises a distance sensor which allows an automatic online-

adaptive and/or offline-adaptive path correction of the manipulation device (21) by the 

control device (10). 

 


