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Polycrystalline samples of YRh3Bx are prepared by the arc melting synthetic method. Perovskite-type cubic phase (space group : Pm
3m) of YRh3Bx exists in the range of 0.50 x 1. Lattice parameter a of YRh3Bx depends on x, and varies linearly from a = 
0.416347(4) nm (x = 1.000) to 0.408776(7) nm (x = 0.500). The value of Vickers microhardness of YRh3Bx ranges from 7.7 to 2.7 
GPa. Hardness decreases with decreasing of boron content x. The TEM observation reveals that the anomalous softening of hardness 
in the vicinity of x = 0.5 for YRh3Bx is caused by the appearance of the modulated structure. By the TG-DTA, oxidation of 
YRh3B1.000 starts at 541 K. The weight gain by oxidation is 11.4 %. The oxidized product is mixed phase of YBO3 and Rh. The 
density of states at the Fermi level, D (EF), of YRh3B1.000 (20 at.%B) is indicated to be slightly larger than that of YRh3B0.706 (15 
at.%B). 
 

Key Words: YRh3B, Boron-Nonstoichiometry, Hardness, Oxidation resistance, Magnetism 
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Fig.1  Crystal structure of RRh3B (R = rare earth element). 
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Table 1  Nominal composition and obtained phase(s) by arc 
melting synthesis for Y-Rh-B system (P : Perovskite-type phase).

 

Table 2  Boron nonstoichiometry in the RRh3Bx. 

Fig.2  XRD patterns of YRh3Bx.  Circle; Perovskite-type phase, 
Square; YRh2, Triangle; Rh. 

Fig.3  Lattice constant a as a function of B content x in YRh3Bx. 
White & black circle; Second phase appears. 
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Fig.4  Microhardness of stoichiometric RRh3B as a function of 
lattice constant a. R = La, Gd, Lu, Sc; closed circle, after 
Shishido et al., [17].  R = Y; open circle, this study. 

Fig.6  Electron diffraction patterns of YRh3B0.5 taken along (a) 
[001], (b) [011] and (c) [111] directions. Arrowheads in (b) 
indicate the superstructure reflections. (d) Enlarged electron 
diffraction pattern of a part of (b) and circles indicate the diffuse 
scattering. (e) Lattice image taken along [011] direction. 

Fig.5  Micro-Vickers hardness as a function of B content x in 
YRh3Bx. White & black rhombus; Second phase appears. At x = 
0.706, hardness starts to deviate from the linear dependence on 
boron concentration. 
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Fig.7  TG-DTA curves for YRh3Bx. 

 

Table 3  Phenomenal temperature and weight gain from TG-DTA 
measurement for YRh3Bx. 

Fig.8  Magnetic susceptibilities of stoichiometric compound 
YRh3B1.000 (20 at.%B) and boron defect compound YRh3B0.706 
(15 at.%B). 
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