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Abstract. Shearography is a highly accurate optical NDT technology to detect
cracks, delaminations and disbondings in composite structures. The object under
inspection is stressed by a minor load far below the load in real conditions.
Steinbichler Optotechnik develops and manufactures optical systems, e.g., for 3D
coordinate measurement and NDT for more than 20 years. The combination of
shearography and 3D result representation offers unambiguous test documentation
even for huge test objects like aircrafts.
This paper illustrates the applications of shearography for production and in-field
service in the aviation industry. Different typical result images show the wide range
of applications and also how easy shearography images can be interpreted, in order
to speed up quality assurance and in-field service a lot.
Featuring 3D result representation and automatic test documentation, the ISIS
shearography systems by Steinbichler represent powerful tools for proved inspection
with unambiguous results.

Introduction
With a background of more than 20 years in optical metrology, Steinbichler Optotechnik
develops and manufactures optical measuring and test systems for a wide range of
applications, such as non-destructive testing (NDT), vibration and deformation analysis, 3D
coordinate measurement, and surface inspection.
Especially for demanding applications in aerospace and related industry branches, the
reliable, accurate and fast inspection of high-performance materials like honeycomb and
foamed structures is important for an effective quality assurance process.
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1. Steinbichler Product Spectrum – Optical Measuring and Test Systems
1.1 3D Digitizing – Coordinate Measurement

Illustration 1/2: 3D digitizing systems COMET IV (left, based on whitelight fringe
projection) and T-SCAN (right, hand-held laserscanner)

1.2 Optical Surface Inspection

Illustration 3: ABIS II surface inspection system for the detection of surface
defects on bodies-in-white and sheetmetal parts

1.3 Deformation and Vibration Analysis

Illustration 4: PulseESPI system for vibration measurements on a car body
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1.4 Shearography Tire Testing

Illustration 5/6: Shearography Tire Testing System Intact 1600 for the nondestructive inspection of aircraft tires

Shearography is accepted and proved as standard measurement technique for the serial
inspection of retreaded aircraft tires. Currently, hundreds of Steinbichler tire testing
machines are in operation worldwide.
1.5 Shearography-NDT

Illustration 7/8/9: ISIS shearography NDT systems for the inspection of composite
parts (e.g., honeycomb, rubber compounds, metal sandwich components, …)

2. Results of ISIS Shearography Systems in Quality Assurance and Infield-Service
The aerospace industry as well as other industries requiring high-performance materials are
meanwhile manufacturing the majority of the components using composite materials. Due
to the high quality standards and the applicable safety directives, high-precision and nondestructive test methods are indispensable for both manufacturing and maintenance.
Shearography is an interferometric test method which can clearly identify deformations
caused by damage or defects of only a few micrometers in size. Thus, this technique is
excellently suited for any kinds of quality assurance applications, such as the detection of
delaminations, debondings (even "kissing disbonds" without gap) and damaged core etc.
Furthermore, shearography is qualified for infield-service in order to check aircrafts
or test parts for defects in top and deeper material layers which are not visible to the human
eye.
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Illustration 10: test results: defect in split honeycomb

Illustration 11: test results: bad honeycomb repair

Illustration 12: test results: irregular fibers in monolithic panel (courtesy of GKN)
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3. Result Presentation with ISIS Shearography Systems
One of the crucial issues in aerospace applications is the fact that in general, the test
objects are much larger than the field of view of the measuring system. Thus, the determination of the exact location of the measured areas and the detected defects with common
methods is a time-consuming and fault-prone procedure. Now, the combination of the
shearography data with CAD or 3D measurement data quickly achieves unambiguous
results, clearly indicating the measurement areas and defect positions on the object.

Illustration 13: shearography test results with superimposed CAD or 3D data

In addition, the ISISplus software allows automatic result documentation including test
parameters, date/ time information and other data available at inspection time.

Illustration 14: test report – indication of measurement areas/defects
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3. Conclusion

Illustration 15: aircraft after hail storm

Steinbichler ISIS systems are fast and cost-effective tools for the detection of separations
and disbonds in composites. ISIS helps to avoid accidents and to increase the production
quality. Main applications are in control of sandwich structures either in production or infield service. Due to state-of-the-art hardware and software it is easy to use, shows clear
results and offers fully automatic test documentation.
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