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Abstract 

The two organic substances NPG (Neopentylglycol) and TRIS 

(Tris(hydroxymethyl)aminoethan) are known to have a peritectic phase diagram with a non-

facetted/non-facetted region. Between real solid and real liquid the molecules of such organic 

substances are free to rotate although they are still fixed on their lattice position. This 

circumstance is the reason that organic substances show the same solidification behaviour as 

metals do. Therefore, they are quite attractive for in-situ solidification observations in 

metallurgy since they have rather low melting points. NPG has already been used for this kind 

of research for a long time and its chemical as well as physical properties are well known. 

However, TRIS is used the first time for in-situ observations of solidification and its 

properties are not well defined. So far, two binary non-facetted/non-facetted phase diagrams 

are known which show a suitable peritectic reaction for in-situ observation. In the presented 

study investigations on the binary phase diagram of TRIS and NPG are presented. The growth 

behaviour for the three different regions of the phase diagram was investigated, namely for (i) 

the hypoperitectic region, (ii) the hyperperitectic region, and (iii) the peritectic region. Several 

alloys were investigated with a Bridgman furnace and the experimental observations of the 

solidification structure are discussed for different pulling rates. (i) In the hypoperitectic 

region, and (ii) in the hyperperitectic region only the primary phase was observed. (iii) The 

investigations in the peritectic region show at constant low G/V (G temperature gradient, V 

solidification velocity) that only one phase solidifies and no peritectic reaction was observed. 

With higher G/V ratio, the solid/liquid interface oscillates between dendrites and cells where 

both phases are simultaneously present. With high G/V ratio, a banded solidification structure 

is predicted. Investigations show, that in this region a planar front always consists of just one 

phase. This could be a consequence of convection occurring ahead of the solidification front. 

Different solidification behaviour was observed after a quick change of the pulling rate.  The 

high G/V ratio was changed for a short time to a low G/V rate and then back to the original 

G/V ratio. In this case, dendrites in the hypoperitectic region (i) transform to cells whereby 

the dendrite surface and the secondary arms strip off and move against the pulling direction. 

This could be a consequence of the fact that the secondary phase nucleated on the surface of 

the primary dendritic phase. Further more, coupled growth is observed in the peritectic region 

(iii) where both peritectic phases grow simultaneously in form of cells.  
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