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Abstract 
Wind turbines’ rotor blades still are manufactured in quite simple production processes. This leads to a 
high rate of defectively produced parts. Also, reliable, objective and powerful methods for testing and 
quality assurance of rotor blades are not yet available. We research solutions to provide three-
dimensional X-ray images for those rotor blades by utilizing methods for laminographic imaging 
which can be applied to such large objects with semi-planar regions of interest. We present our latest 
research on evaluation of these trajectories concerning the requirements for manipulation systems. Our 
objective is to identify the necessary setup that will allow us to acquire the three-dimensional images 
that are needed to automatically analyze rotor blades for different types of defects and especially 
ondulations in the fiber material by means of X-ray image processing. 
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1  Background 
Tomorrow’s energy generation will not succeed without reliable and cost effective renewable energy. 
Wind energy, besides photovoltaic, is the farthest developed of these technologies for sustainable 
energy generation. Contrary to the high requirements to the components of wind turbines, their state of 
production is still close to simple manufacturing. Automation for laying-up of the fiber material of 
rotor blades is only about to be established and only very simple approaches for non-destructive testing 
and quality control are being applied. The rotor blades are being examined by visual and percussive 
testing and only seldom by ultrasonic testing. Complex defects in the rotor blades, such as ondulations 
(i.e. waves in the fiber material, Figure 1c & Figure 2) can hardly be detected or even assessed by these 
methods.  
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Figure 1: Illustrations of a a) rotor blade, b) segment with inner structure, 
c) cross section through belt with ondulation 
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2  Simulative Comparison of Acquisition Trajectories 
X-ray imaging with its capabilities of delivering three-dimensional high resolution images of an object 
and its inner structure seems to be an ideal method to improve both, quality and reliability of rotor 
blades and wind turbines. Regular CT scans allow fully automatic image analysis for ondulations and 
other defects in fiber-reinforced materials [1]. But they do only allow the acquisition of objects with 
diameters up to some 40 cm whilst rotor blades (Figure 1a, b) can size up to 90 m ·7 m ·2 m. These 
dimensions require approaches different from regular computed tomography. Laminographic 
imaging [2] delivers three-dimensional images with limited in-depth resolution by acquiring projection 
images from limited angles, only. This solves the problem of inspecting large, semi-planar objects 
around which the trajectory for a full CT scan does not seem feasible. 
We are going to present models of GFRP boards and whole rotor blades with ondulations of varying 
severity (Figure 2) and the resulting 3-D images gained by tomosynthesis with trajectories at different 
tomosynthesis-angles [3]. These images will be compared to each other and to tomosynthesis of real 
specimens (Figure 3) built with artificial ondulations. The comparison is done concerning the 
possibility of analyzing the respective ondulation angles. The results will allow to conclude for the 
necessary tomosynthesis-angle that is needed to measure the ondulations in wind turbines’ rotor blades 
by automatic image processing. 
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Figure 2: Package of modelled glass-fiber rovings with ondulations of a) 5°, b) 10° and c) 15° 

   
 a) plane through the ondulation, parallel to the surface b) plane parallel to the ondulation 

Figure 3: Tomosynthesis of a GFRP board showing the rovings’ orientation 

16,4° 


