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Summary: Series of synchrotron X-ray tomograms of aluminium alloy foams in the liquid state are taken
continuously at a temporal resolution of 208 per second. Sliding window reconstruction methods were used to
increase the temporal resolution to resolve the order of a bubble rearrangement process caused by coalescence.

1. INTRODUCTION

In order to observe dynamic phenomena in evolving liquid metallic foams such as bubble nucleation, growth,
rearrangement and coalescence, it is important to have a sufficient temporal resolution of the underlying method.
In the special case of bubble coalescence, the time span in which a liquid metallic film bursts (less than a
millisecond) cannot be resolved by conventional X-ray tomographic means [1]. Even applying the recently
developed X-ray tomoscopy with a rate > 200 tomograms per second, further time resolution is required. It
can be obtained by the sliding window reconstruction method.

2. EXPERIMENTAL METHOD

The experiments were performed at the Tomcat beamline of the Swiss Light Source synchrotron facilities
in Villigen, Switzerland. Series of synchrotron X-ray tomographies were taken continuously while heating a
foamable aluminium alloy precursor with an IR laser in an X-ray transparent crucible allowing to observe the
whole foaming process with a temporal resolution of 208 conventionally acquired tomograms per second. The
sliding window reconstruction method was used to artificially increase the temporal resolution.

3. RESULTS

The selected region of the foam comprises four neighbouring bubbles which collapse after 7 ms to a single one
(Fig. 1). In our experiment we could demonstrate that topological bubble rearrangements occur in several
steps, following bubble coalescences one after another in a short time interval. This confirms the assumption
that a single film rupture can destabilise the neighbourhood and induce cascades of film ruptures up to a certain
extent [2].
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Figure 1: Visualisation of merging bubbles in a metallic foam by a sliding window reconstruction.


