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In powder compaction, powder is formed into
a desired shape with rigid tools and a die. Du-
ring pressing, the volume enclosed between the
die and punches is reduced and the powder con-
solidates until a final height is obtained or a
prescribed compacting pressure is reached. Af-
ter pressing, but before sintering, the compacted
powder is called green body. Beyond a green bo-
dy free from defects, desired properties are high
strength and uniform density. High velocity com-
paction (HVC) using a hydraulic operated ham-
mer is a production method to form powder uti-
lizing a shock wave. Pre-alloyed water atomised
iron powder has been HVC-formed into circular
discs with high densities. The diametral com-
pression test is an established method to me-
asure tensile strength in low strength material
like e.g. rock, concrete, polymers and ceramics.
During the test a thin disc is compressed across
the diameter to failure. The compression induces
a tensile stress perpendicular to the compressed
diameter. In this study the test have been used
to study crack initiation and the tensile fractu-
re process of HVC-formed metal powder discs

with a relative density of 99%. Linear elastic
fracture mechanics is not applicable to cracking
in metal powder compacts because the fracture
zone is large compared to the crack dimension.
The deformation and the fracturing are separa-
tely modelled. An elastic-plastic Cap model is
employed for the deformation of the powder ma-
terial and a fictitious crack model for the green
body cracking. A stress versus crack-width rela-
tionship is utilized to govern the fictitious crack
model. Tensile strength is used as a failure con-
dition and limits the stress in the fracture in-
terface. The softening rate of the model is ob-
tained from the corresponding rate of the dis-
sipated energy. The characteristics of the tensile
fracture development of the central crack in a di-
ametrically loaded specimen numerically studied
with a three dimensional finite element simula-
tion. Results from the finite element simulation
of the diametral compression test show that it
is possible to simulate fracturing of HVC-formed
powder. Results from the simulation agree rea-
sonably with experiments.

Figur 27: Horizontal stress field at the onset
of fracture.

Figur 28: Horizontal stress field in the final
state.
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