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Powder injection moulding provides an opportunity to produce complexly shaped micro components of ceramic or metal. One of the
biggest challenges of py-PIM is to produce non-deforming, dimensionally stable components. Due to the multi-phase character of the
feedstock separation effects between powder and binder matrix can occur during the moulding, which have an essential influence on
the quality of the green parts and therefore on the dimensional and mechanical properties of the final parts. The main objective of this
study is to investigate the effect of the powder particle distribution in injection moulded green micro parts with respect to the moulding
parameters using synchrotron-CT and 3D-image evaluation.
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. the particles
Plunger velocity Shear Rate P
500 mm/s 1.5%105s! 6-50.0 02 04 06 08 10 12 14
50 mm/s 1 5*104 S'l Distance from injection point [mm]

Table 1.: Estimated calculation of shear rates Conclusion

The results showed that the variations in the size distribution of the
metal powder particles can be detected and give consistent
evidence for a monotonic increase in particle size with distance to
the injection gate. Current work is focused on consideration of
further methods from spatial statistics and of local particle density

distributions along flow direction as well as over cross section.
See also: J.Mater.Sci.(2011) 46:3568-3573; DOl 10.1007/s10853-011-5270-9

o | s [0 Acknowledgements
a) example slice taken from the gray-scale volume images The authors would like to acknowledge Elodie Boller (ESRF) for
b) corresponding binarized image of the powder particles her support at the beamline ID19, the colleagues from KIT for doing
c) separated and individually labeled particles the u-PIM experiments and the DFG for funding of the SFB499.
- 0 A = *
. m 40 )1 =
mikro M DFG I m  TecniscHE UNIVERSITAT = FraunhOfer
urformen m KAISERSLAUTERN ITWM IMTEK®

KIT — University of the State of Baden-Wuerttemberg and
National Research Center of the Helmholtz Association



