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It is well known that yield strength and strain hardening of metals strongly depend on the grain size and on the purity of samples. However, the crystallographic texture also plays an important role in terms of describing the mechanical properties. Usually it is difficult to distinguish between all these contributions to the material behavior. If one wants to measure the effect of texture alone without being disturbed by different kind of effects, it is necessary just to change the texture and keep everything else constant. We here report tensile tests of high purity aluminum foils of two different thicknesses. In order to separate the influence of the texture from grain size and impurity effects, we have cut 99.999 % purity aluminum foils either parallel or diagonal from identical sheets. Further, the sample preparation included a heat treatment for two hours at 550°C. Thereby, a pronounced cubic texture was obtained. Using a tolerance angle of 10° for the Euler angles, we obtained 31 % cubic texture for 270 µm thick foils and 38 % cubic texture for 540 µm thick foils. Then tensile tests were performed, where the angle between the tensile direction and the rolling direction was either 0° or 45°. The latter samples showed a smaller flow stress at low strain but a higher ultimate tensile strength at the end. This result was nicely reproduced by the foils of either thickness. In the last experimental step, the texture of the deformed specimens was recorded. It was found that the texture evolution is clearly altered when the orientation of the samples is changed. Nevertheless, the deformed samples have in common that the orientations of the grains are spread over wide angles after the tensile tests. Finally, an attempt was made to interprete the measured flow stress with the Taylor model. According to this model the elongation of the sample is generated by five operating slip systems in any grain. Taylor used the minimum shear principle to select the five active slip systems among the 12 slip systems of the fcc geometry with respect to the orientation of the grains. The ratio of the overall shear of the active slip systems to the macroscopic strain of the sample is the so called Taylor factor. The average Taylor factor should be proportional to the measured flow stress at low strain. However, first calculations yield deviating results. A possible explanation for this discrepancy could be that the number of active slip systems is actually below five.

