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Abstract :[Objective]Researches on new rare earth intermetallic compounds of rare earth-transi-
tion metal alloy systems were carried out in order to explore the new potential applications of
rare earth alloys and compounds. [Methods] The compositions of the alloy samples and phase
components were analyzed by scanning electronic microscopy with the aid of energy dispersive
spectroscopy. The crystal structures of some new compounds found in alloy phase diagram
studies were determined by powder X-ray diffraction isomorphic method. The coefficients of av-
erage lattice thermal expansion and unit cell volume of some selected novel rare earth com-
pounds were obtained by using high temperature X-ray diffraction technique. Analysis on the
lattice thermal expansion of some new intermetallic compounds was performed and the proper-
ties of high temperature thermal expansion of
the new intermetallic compound were summa-
rized. [ Results] Different alloying elements can
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form isostructural intermetallic compounds. The
coefficients of the lattice thermal expansion
properties were obtained from some novel inter-
metallic compounds,of which the order of mag-
nitude of the coefficients of average lattice ther-
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mal expansion was about 10°° to 10" and that of unit cell volume stood at the same scale.
[Conclusion] Alloying elements with similar chemical properties can be substituted with each
other to form isostructural intermetallic compounds. The crystal structures of some new com-

pounds can be determined by powder X-ray diffraction isomorphic method, which can be applied

to binary,ternary even multi-component new compounds. The lattice thermal expansion coeffi-

cients obey the thermal expansion laws of their crystal systems.
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Fig. 1 Projection of the Gd; CoAl, Ge, structure on the
xz-plane and the environment of each atomic site
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Table 1 Some novel rare earth compounds and their structure
types
L& G ARl SCHik
Compounds Structure types  References
RE;CoAl;Ge; (RE = Y, Gd, Tb, . N
Dy. Ho. Er) Thb, NiAl,Ge; [6]
RE;FeAl;Ge; (RE =Y, Gd, Th, . .
Dy.Ho,Er) Ibz NlAh (Jez [6]
I;,;()(?cg?)lg(;ez (RE = Gd. Tb. Dy. Y NiAlL Ge, [4]
ﬁlé’REErl)l(;eg(RE:Y,(xd.Tb.Dy, Hoy Gero [5]
Thb; CuAl; Ges Y3 NiAl; Ges [7]
Al; DyGe; Lay O3 [8]
Al 33DyGe; CeNiSi, [8,9]
GdCoo. 67 Gay. 33 CeCus [10]
Pri17Cos7 Snyiz DYI|7C057SH112 [11]
LagAli3Sn; (LT AlB; [12]
LagAli3Sn; (HT) LaAl, [12]

T LT Fn RIRAH, HT FoR mii A
Note: LT represents lower temperature phase and HT stands for high-
er temperature phase.
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Fig.2 HTXRD patterns of the Gd; CoAl; Ge, compound
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Table 2 The average thermal expansion coefficients of lattice and unit cell volume of some novel rare earth compounds

P e B R TTLE

&Y Average lattice thermal expansion coefficientsa, (K1) Temperature ranges Sk

Compounds References
Qa ap ac (K™ av (K™1) T. Tu

Gd; CoAls Ges 8.766x106 — 5.534 X106 22.84X10°6 298 688 [4]

Al Ery Geg 0.88X10° — 1.22X10° 3.01X10° 293 743 [5]

Dy1.2FesSig g 1.42X10°° — 0.917X10°° 3.78X10°° 298 1013 [13]

Al ErGe; 0.90X10°° — 1.25X10°° 3.03X10°° 298 913 [14]

Alp. 33 DyGe; 1.96X10°° 0.93X10°° 1.42X10°° 4,31X107° 298 773 [9]

CuSh; Tis 0.96X1079 - 1.8X10°° 3.8X10°° 298 773 [15]

HoAly. 31 Ge; 1.89X10° 0.87X10° 1.59X10°° 4.25X107° 298 773 [16]

GdCoo, 67 Gan. 33 8.161X10 %+ —1.326X10 °+ 2.653X10 °— 4.73X10 64 301 598 [10]

5.012X10°8T 6.331X10°8T 3.016X10°8T 8.45X10 8T

e v T G A B ARIR R, To S W00k 9 di o TR EE .
Note: * Ty is the lowest measured temperature and Ty is the highest measured temperature.
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