
Dendrite Array Disruption by Bubbles during Re-melting in a Microgravity Environment 

Richard N. Grugel, Marshall Space Flight Center 

Abstract 

As part of the Pore Formation and Mobility Investigation (PFMI), Succinonitrile –Water 
“alloys” consisting of aligned dendritic arrays were re-melted prior to conducting 
directional solidification experiments in the microgravity environment aboard the 
International Space Station.  Thermocapillary convection initiated by bubbles at the 
solid-liquid interface during controlled melt back of the alloy was observed to disrupt the 
initial dendritic alignment.  Disruption ranged from detaching large arrays to the 
transport of small dendrite fragments at the interface.  The role of bubble size and origin 
is discussed along with subsequent consequences upon reinitiating controlled 
solidification. 

 

https://ntrs.nasa.gov/search.jsp?R=20120004007 2019-08-30T19:49:06+00:00Z
brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by NASA Technical Reports Server

https://core.ac.uk/display/10566983?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

