2 Binary Systems: Er — Ho

Er — Ho (Erbium — Holmium)
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Fig. 1. Calculated phase diagram for the system Er-Ho.

Iron with addition of different rare-earth (RE) elements have attracted attention due to their magnetostric-
tive properties for building actuators. The analysis of ternary Fe-RE1-RE2 systems is important in order
to understand and to optimise synthesis conditions. The binary inter-rare-earth system Er-Ho has been as-
sessed by Norgren [00Nor] based on literature data. Experimental information on solid-liquid equilibria is
reported by Spedding et al. [73Spe]. They applied metallographic, X-ray and thermal analysis to investi-
gate the system. Complete mutual solubility is observed in the liquid and in the solid. The melting point
varies with composition almost linearly which makes the two phase equilibrium zone very narrow. The

assessment is in good agreement with the experimental data.

Table 1. Phases, structures and models.

Phase  Struktur- Prototype Pearson Space SGTE Model
bericht symbol  group name

liquid LIQUID (Er,Ho);

hep A3 Mg hP2 P63/mmec HCP_A3 (Er,Ho);
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Table ITa. Integral quantities for the liquid phase at 1850 K.
THo AGy, AHp, ASy, GE SE ACp
[J/mol] [J/mol] [J/(mol-K)] [J/mol] [J/(mol-K)] [J/(mol-K)]
0.000 0 0 0.000 0 0.000 0.000
0.100  —5000 0 2.703 0 0.000 0.000
0.200  —7697 0 4.161 0 0.000 0.000
0.300  —9396 0 5.079 0 0.000 0.000
0.400 —10352 0 5.596 0 0.000 0.000
0.500 —10662 0 5.763 0 0.000 0.000
0.600 —10352 0 5.596 0 0.000 0.000
0.700  —9396 0 5.079 0 0.000 0.000
0.800  —7697 0 4.161 0 0.000 0.000
0.900  —5000 0 2.703 0 0.000 0.000
1.000 0 0 0.000 0 0.000 0.000
Reference states: Er(liquid), Ho(liquid)
Table ITb. Partial quantities for Er in the liquid phase at 1850 K.
TEr AC;Er A]_IEr ASEr G%r Sgr AEr YEr
[J/mol] [J/mol] [J/(mol-K)] [J/mol] [J/(mol-K)]
1.000 0 0 0.000 0 0.000 1.000 1.000
0.900 —1621 0 0.876 0 0.000 0.900 1.000
0.800  —3432 0 1.855 0 0.000 0.800 1.000
0.700  —5486 0 2.966 0 0.000 0.700 1.000
0.600  —7857 0 4.247 0 0.000 0.600 1.000
0.500 —10662 0 5.763 0 0.000 0.500 1.000
0.400 —14094 0 7.619 0 0.000 0.400 1.000
0.300 —18519 0 10.010 0 0.000 0.300 1.000
0.200 —24756 0 13.382 0 0.000 0.200 1.000
0.100 —35418 0 19.145 0 0.000 0.100 1.000
0.000 —00 0 00 0 0.000 0.000 1.000
Reference state: Er(liquid)
Table Ilc. Partial quantities for Ho in the liquid phase at 1850 K.
THo AGHO AHHO ASHO GEO SI}—EIO AHo YHo
[J/mol] [J/mol] [J/(mol-K)] [J/mol] [J/(mol-K)]
0.000 —00 0 00 0 0.000 0.000 1.000
0.100 —35418 0 19.145 0 0.000 0.100 1.000
0.200 —24756 0 13.382 0 0.000 0.200 1.000
0.300 —18519 0 10.010 0 0.000 0.300 1.000
0.400 —14094 0 7.619 0 0.000 0.400 1.000
0.500 —10662 0 5.763 0 0.000 0.500 1.000
0.600  —7857 0 4.247 0 0.000 0.600 1.000
0.700  —5486 0 2.966 0 0.000 0.700 1.000
0.800  —3432 0 1.855 0 0.000 0.800 1.000
0.900 —1621 0 0.876 0 0.000 0.900 1.000
1.000 0 0 0.000 0 0.000 1.000 1.000
Reference state: Ho(liquid)
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Fig. 2. Integral quantities of the liquid phase at Fig. 3. Activities in the liquid phase at 7'=1850 K.
T=1850 K.

Table ITIa. Integral quantities for the stable phases at 1700 K.

Phase 7o AGn AH,, ASh GE SE ACp
[J/mol] [J/mol] [J/(mol-K)] [J/mol] [J/(mol-K)] [J/(mol-K)]
hcp 0.000 0 0 0.000 0 0.000 0.000
0.100 —4595 0 2.703 0 0.000 0.000
0.200 —7073 0 4.161 0 0.000 0.000
0.300 —8634 0 5.079 0 0.000 0.000
0.400 —9513 0 5.596 0 0.000 0.000
0.500 —9797 0 5.763 0 0.000 0.000
0.600 —9513 0 5.596 0 0.000 0.000
0.700 —8634 0 5.079 0 0.000 0.000
0.800 —7073 0 4.161 0 0.000 0.000
0.900 —4595 0 2.703 0 0.000 0.000
1.000 0 0 0.000 0 0.000 0.000

Reference states: Er(hcp), Ho(hep)

Table ITIb. Partial quantities for Er in the stable phases at 1700 K.

Phase  xgr AGE; AHg, ASE; GET Sgr ARy VEr
[J/mol] [J/mol] [J/(mol-K)] [J/mol] [J/(mol-K)]

hep 1.000 0 0 0.000 0 0.000 1.000 1.000
0.900 —1489 0 0.876 0 0.000 0.900 1.000
0.800 —3154 0 1.855 0 0.000 0.800 1.000
0.700 —5041 0 2.966 0 0.000 0.700 1.000
0.600 —7220 0 4.247 0 0.000 0.600 1.000
0.500 —-9797 0 5.763 0 0.000 0.500 1.000
0.400 —12952 0 7.619 0 0.000 0.400 1.000
0.300 —17018 0 10.010 0 0.000 0.300 1.000
0.200 —22749 0 13.382 0 0.000 0.200 1.000
0.100 —32546 0 19.145 0 0.000 0.100 1.000
0.000 —00 0 00 0 0.000 0.000 1.000

Reference state: Er(hcp)

Landolt-Bornstein SGTE
New Series IV/19B



2 Binary Systems: Er — Ho

Table ITlc. Partial quantities for Ho in the stable phases at 1700 K.

Phase zw, AGH, AHy, ASHo GEO SEO AHo YHo
[J/mol] [J/mol] [J/(mol-K)] [J/mol] [J/(mol-K)]
hcp 0.000 —00 0 00 0 0.000 0.000 1.000
0.100 —32546 0 19.145 0 0.000 0.100 1.000
0.200 —22749 0 13.382 0 0.000 0.200 1.000
0.300 —17018 0 10.010 0 0.000 0.300 1.000
0.400 —12952 0 7.619 0 0.000 0.400 1.000
0.500 —9797 0 5.763 0 0.000 0.500 1.000
0.600 —7220 0 4.247 0 0.000 0.600 1.000
0.700 —5041 0 2.966 0 0.000 0.700 1.000
0.800 —3154 0 1.855 0 0.000 0.800 1.000
0.900 —1489 0 0.876 0 0.000 0.900 1.000
1.000 0 0 0.000 0 0.000 1.000 1.000
Reference state: Ho(hcp)
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Fig. 4. Integral quantities of the stable phases at Fig. 5. Activities in the stable phases at 7'=1700 K.
T=1700 K.
References
[73Spe] F.H. Spedding, B. Sanden, B.J. Beaudry: J. Less-Common Met. 31 (1973) 1-13.
[OONor] S. Norgren: J. Phase Equilibria 21 (2000) 148-156.
SGTE Landolt-Bornstein

New Series IV/19B



	PREVIOUS DOCUMENTFILE
	NEXT DOCUMENTFILE
	 
	Springer
	LB-Home
	Contents: Binary Systems. Part 3: Binary Systems from Cs-K to Mg-Zr
	Title Page, Contributors, Preface
	Title Page
	Contributors
	Preface
	Contents

	Introduction
	Introduction
	Assessment and selection procedures
	Criteria for selection of binary alloy compounds
	Thermodynamic modelling
	Description of the tables and diagrams
	Description of the software
	References

	Cesium Binary Systems
	Cs-K
	Cs-Na
	Cs-Rb

	Copper Binary Systems
	Cu-Fe
	Cu-In
	Cu-Li
	Cu-Mg
	Cu-Mn
	Cu-Nb
	Cu-Ni
	Cu-O
	Cu-Pb
	Cu-S
	Cu-Sb
	Cu-Si
	Cu-Sn
	Cu-Sr
	Cu-Ti
	Cu-Tl
	Cu-V
	Cu-Y
	Cu-Zn
	Cu-Zr

	Dysprosium Binary Systems
	Dy-Er
	Dy-Ho

	Erbium Binary Systems
	Er-Ho
	Er-Tb

	Iron Binary Systems
	Fe-Mg
	Fe-Mn
	Fe-Mo
	Fe-N
	Fe-Nb
	Fe-Nd
	Fe-Ni
	Fe-O
	Fe-P
	Fe-Pb
	Fe-Pd
	Fe-Pr
	Fe-Pt
	Fe-S
	Fe-Si
	Fe-Sn
	Fe-Ti
	Fe-V
	Fe-W
	Fe-Zn
	Fe-Zr

	Gallium Binary Systems
	Ga-Ge
	Ga-Hg
	Ga-In
	Ga-P
	Ga-Pb
	Ga-Sb
	Ga-Sn
	Ga-Te
	Ga-Zn

	Germanium Binary Systems
	Ge-In
	Ge-Pb
	Ge-Sb
	Ge-Si
	Ge-Sn
	Ge-Te
	Ge-Tl
	Ge-Zn

	Hydrogen Binary Systems
	H-Nb
	H-Zr

	Hafnium Binary Systems
	Hf-Si
	Hf-Ta
	Hf-Ti

	Mercury Binary Systems
	Hg-Pb

	Holmium Binary Systems
	Ho-Tb

	Indium Binary Systems
	In-P
	In-Pb
	In-Sb
	In-Si
	In-Sn
	In-Zn

	Iridium Binary Systems
	Ir-Pd

	Potassium Binary Systems
	K-Rb

	Lanthanum Binary Systems
	La-Ni

	Lithium Binary Systems
	Li-Mg
	Li-Zr

	Magnesium Binary Systems
	Mg-Mn
	Mg-Ni
	Mg-O
	Mg-Sc
	Mg-Si
	Mg-Y
	Mg-Zn
	Mg-Zr


