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Outline: 

The binary system Al-Zr:

-Cp(T)-curves of Al3Zr & AlZr (Neumann-Kopp)

-Refinement of the Neumann-Kopp approach and 

comparison to exp. data

-Optimisation of the binary system Al-Zr using 

improved cp functions

Refinement procedure applied to further compounds

-Al3Ni, ñAl13Fe4ò and ñAl10Fe3Niò

Evaluation of recent publication by Q. Zhao et al.1:
Influences of Fe, Si and homogenization on electrical 

conductivity and mechanical properties of dilute Al-Mg-Si alloy

1Q. Zhao, Z. Qian, X. Cui, Y. Wu, X. Liu, JALCOM 666 (2016) 50
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The binary system Al-Zr: 

10 stoichiometric 

compounds, cp(T) 

curves obtained with 

Neumann-Kopp

approach 

new thermodynamic 

assessment for binary

Al-Zr from literature:

T. Wang, Z. Jin, J.-C. Zhao,

Journal of Phase Equilibria 22(5)

(2001) 544
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The binary system Al-Zr: 

cp(T) curves, examples (Al3Zr, AlZr) : 

melting points of pure elements Ý artefacts in cp curves
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Refinement of Neumann-Kopp: 

if no further data available:

procedure of refinement

1. refit c
p
-curve with (standard) polynomial function:

2. recalculate melting temp. (peritectic temp.) of 

compound (optimisation of DH
f
298 and S298)

3. recalculate invariant equilibria where compound is 

involved

cp= a0+ a1ẗT + a2ẗT
ī2

+ a3ẗT
2
+ (a4ẗT

3)
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Refinement of Neumann-Kopp: 

melting temperature: TL =1856.4 K (Wang et al., N-K Cp)

Cp refit for Al3Zr:

2 temperature ranges for Cp:

polynomial function

298.15 K ïTL

Cp = const. for T > TL
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Experimental data for Cp: 

Cp measurements for Al3Zr  by R. Kemsies, Rostock:

exp. data fitted nicely

by standard polynomial

function for Cp, but:

maximum temperature for 

exp. data quite low 

(Tmax = 858 K),

melting temperature rather

high (TL =1856.4 K)

no exp. data in the range 

between 858 ï1856 K !
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comparison between simple and refined Neumann-

Kopp approach, and experimental data for Cp(Al3Zr)

problem:

no exp. data available in the 

range between 858 ï1856 K !

possible way:

linear extrapolation of Cp(T) 

curve with constant slope

another possible way:

use of ab-initio data (planned)

Experimental data for Cp: 
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Optimisation: 

optimisation of DHf
298 and S298 for refitted function Cp(T):

Ýmatch melting 

temperature

Ýmatch invariant equilibria, 

where Al3Zr is involved

with Cp(T), DHf
298, S298 fixed

Ý Gibbs energy is defined !
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Optimisation: 

Comparison of invariant equilibria involving Al3Zr: 

inv. equilibrium T/K (Wang et al.) T/K (after opt.)

Liquid DAl2Zr + Al3Zr 1856.2 1857.7

Liquid DAl3Zr 1856.4 1858.6

Liquid + Al3Zr DFCC_A1 933.8 933.8

Comparison of DHf
298 values for Al3Zr1 and Al2Zr1:

1New literature: C. Colinet, J.-C. Tedenac, Calphad 54 (2016)6

compound optimised Colinet1

kJ*mol(at)-1 VASP DSC Calomtr.

Al3Zr -47.5 -46.97 -48.4 -44.4

Al2Zr -55.3 -52.02 -52.1 -49.0
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Optimisation: 

binary system Al-Zr optimised with improved cp(Al3Zr) and

solubility of Zr in Al(fcc) and LIQUID2

2T. Knych et al., Archives Met. Mater. 56(3) (2011) 685


