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The 3D investigation of polycrystalline materials allows the study of the relationship between 
macroscopic and micro structural properties at the level of single grains. A main objective is the 
measurement of the grain boundary topology, orientation gradients, and 3D strain state between 
single grains during deformation. The High Energy Materials Science Beamline (HEMS) has a 
dedicated experiment for the 3D-XRD technique [1].The Grain Mapper (Fig. 1) enables the 
measurement of the orientation, shape, and strain state of single grains. In a first experiment, the 
base material of undeformed, pure magnesium was investigated. A cylindrical sample with a 
diameter of 1 mm and a height of 3 mm was produced by spark erosion.The grain size within the 
sample is 10 µm – 50 µm. 

 

Figure 1: Sample mounted on the Grain Mapper 

Due to the weak absorbing sample a photon energy of 38 keV was chosen. On the optics table, 
compound refractive polymer lenses (CRLs)were placed on a hexapod. The CRLs were 
manufactured by LIGA-processing and delivered by Karlsruhe Institute of Technology (KIT) [2]. 
With the CRLs a line focus with a height of 800 nm at the sample position was achieved. The 
horizontal width of the beam was larger than the sample dimensions and was limited by slits to 
1.2 mm. 

Three cameraswere mounted simultaneously beyond the sample. The near field detector has two 
scintillators in a distance of 10 mm and is equipped with two ImageStar4022 cameras. The spatial 
resolution of the detector system is 1.6 µm resp. 5.05 µm. The resolution was determined by a MTF 
scan. The sample to detector distance was 3.5 mm. The high-resolution images allow the 
reconstruction of the position, shape and orientation of specific grains within the sample. As the far 
field detector the Photonic Science VHR11 was chosen, it has a pixel size of 30 µm. It was placed 
174 mm downstream of the sample. The diffraction patternsat this position aresensitive to the strain 
state of the individual grains. 

Five layers of the sample were measured with a 360° sweep scan, integrating over an angle of 
0.25°. For the evaluation of the x-ray energy and the distances between the sample and the 
detectors a gold wire with a diameter of 50 μm was studied by 3D-XRD additionally. The analysis 
of the measured data is still ongoing. 
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