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Lattice substitution of alloying elements and its influences on
mechanical properties of ZrCr: Laves phase
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Abstract: The lattice-substitution of alloying elements V, Nb and Mo in the ZrCr, Laves phase was analyzed by
Rietveld simulation and X-ray diffractiometry. The effects of alloying on mechanical properties were also investiga-
ted. The results show that the alloying elements V and Mo occupy the Cr site, while Nb occupies the Zr site in the
ZrCr> Laves phase. The hardness and brittleness of ZrCr2 Laves phase decrease, the fracture toughness is enhanced
with the addition of alloying elements V, Nb and Mo, which implies that alloying has a softening effect on the me-

chanical properties of the ZrCr» Laves phase. Finally, the mechanism of alloying on mechanical properties of the

ZrCr> Laves phase was discussed.
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Table 1 Nominal compositions of

ZrCrz Laves phase intermetallics

Element Substituting Cr site Substituting Zr site
\Y Zr33.3(Cres.7V2)
Mo Zr33.3( Cres.7M02)
Nb (Zr31.3Nb2) Cres.7

%2 C15 451 Laves AHALE I 451 K+
Table 2 Structural factor of C15 Laves phase

hkl Flu

111 2(4f - 5.656f8)2

220 (8F1)>

311 2(4f A+ 5.656f1)>

222 (16f8)°

331 2(4f A— 5.656f1)>

422 (8F1)>
333/511 2(4f A+ 5.656f)>

440 (8f a+ 16f1)?

531 2(4f A— 5.656f1)>

x3  MRITTEMEON KT
Table 3 Scattering factors of related elements

(111) scattering (311) scattering

Element factor f factor f;
v 19. 48 15.67
Cr 20. 4 16.4
Zr 35.2 29.4
Nb 36.2 30.2
Mo 37.08 3l. 1
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Fig. 1 XRD patterns of ZrCr2 Laves phases with

different compositions
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Table 4 Lattice constants of ZrCr. Laves

phases with different compositions

Phase Lattice constant/ nm

ZxCr2 0.720 55
Zr(CrV)2 0.721 63
(ZrNb) Cr2 0.717 44
Zr(CrMo) 2 0.723 20
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Fig.2 Rietveld simulated XRD patterns of

ZrCrz Laves phase intermetallics
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Fig. 3 Experimental and theoretically
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