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Abstract

Phase equilibria in the Dy—Cr—Si and Dy—Sc-Si systems were investigated by X-ray powder diffraction, local X-ray spectral analysis and the
isothermal sections at 1200 K were obtained. The GAGatype (space group 14/mmm, No.139) DySi, compound has been confirmed in
the Dy—Cr-Si system. Extended solid solution regions were found in the Dy—Sc—Si system fayp¢EDy; . Sc. Sip, CrB-type Dyi_,Sc.Si,
SmsGey-type Dys_, Sc.Siy and Mn;Sis-type Dys_, Sc, Sis solid solutions.
© 2004 Elsevier B.V. All rights reserved.
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The interaction between the components in the Dy-Si, Dy—Cr-Si and Dy-Sc-Si systems were determined from
Sc-Si, and Cr-Si binary systems have been studied inX-ray phase analysis and local X-ray spectral analysis.
references[1-3]. No binary compounds were detected Powder X-ray data were obtained on a DRON-3.0 diffrac-
in the Dy-Cr and Dy-Sc system,3]. It is obvious, tometer (Cu K radiation, & = 20-70, step 0.05, for 5s
Mg-type Dyi—,Sc; solid solution forms in the Dy—-Sc sys-  per step).
tem k=0,...,1), like in the (Y, Gd, Er)-Sc systenj8]. The powder X-ray diffractograms obtained were identified
CeGaAl,-type DyCeSip [2] and Sm3Gey-type DS Siy by means of calculated patterns using the Rietan-program
ternary compounds are know#] (Tables 1 and 2 In the [7,8] in the isotropic approximation.
present work we have completed the series of the Dy—T-Si A “Camebax” microanalyser was employed to perform
systems (T: Sc, Ti, V, Cr]5,6]. local X-ray spectral analysis of the samples.

The alloys Figs. 1 and 2 were made in an electric arc The results obtained were used in the construction of the
furnace under an argon atmosphere using a non-consumabléothermal sections of the Dy—Cr—Si and Dy—Sc-Si systems
tungsten electrode and a water-cooled copper tray. Sil-at 1200K, presented iRigs. 1 and 2respectively.
icon (purity 99.99%), chromium (purity 99.99%), scan- The CeGaAlo-type DyCpSi; compound [2] has
dium (purity 99.8%) and disprosium (purity 99.8%) were been confirmed. We have not found another ternary
used as starting components. Zirconium was used as arcompounds in the Dy—Cr-Si system. The binary com-
O, getter during the melting process. The alloys were pounds in the Dy—Cr-Si system do not show any visible
re-melted three times in order to achieve complete fu- solubility.
sion and homogeneous composition. The melted alloys Extended solid solutions regions were found in the
were subjected to an anneal in evacuated quartz ampoule®y-Sc-Si system for AlBtype Dy;_,Sc.Sip, CrB-type
containing titanium chips as an,Qetter. The ampoules  Dy;_,Sc.Si, SmyGey-type Dy Sc.Siy and MrsSis-type
were placed in a resistance furnace. The alloys were an-Dys_,Sc,Sis (Table 2.
nealed at 1200K for 2 weeks. The samples were quenched So, up to now the systems Dy—(Sc, Ti, V, Cr)-Si were
from 1200K in ice-cold water. The phase equilibria in the investigated. The Dy—Fe—Si system at 520is known also

[9]. We plan to complete the series of the Dy—T—-Si systems
with T = Sc—Cu to estimate the influence of the nature of the
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Table 1
Crystallographic data of binary compounds in the Dy—Cr-Si and Dy—Sc-Si systems
N Compound Space group Structure type a (nm) b (nm) c (nm) Re (%) References
1 SP Fd3m Cc 0.54307 [1,2]
2 cr Im3m w 0.28846 [1,2]
cr Im3m w 0.2887(1) 8.7 This wobk
3 Sc (LT) P&/mmc Mg 0.3309 0.5273 [1,2]
Sc (HT) Im3m w [1,2]
4 Dy (LT1) Cmcm 0.3595 0.6183 0.5677 [1,2]
Dy (LT2)? P6/mmc Mg 0.35903 0.56475 [1,2]
Dy (LT2)? P6;/mmc Mg 0.3595(2) 0.5655(4) 6.0 This wérk
Dy (HT) Im3m w 0.398 [1,2]
5 CrSit Pm3n CgSi 0.4558 [2]
Cr3Si? Pm3n CgSi 0.4568(3) 4.5 This wofk
6 CrsSiz? 14/mecm WsSiz 0.9170 0.4636 [2]
Cr5Sig? 14/mem W5 Sis 0.9172(4) 0.4645(2) 10.6 This wdtk
CrsSiz P6/mecm MnsSis 0.6993 0.4726 [2]
7 CrSp P23 FeSi 0.4620 [2]
Crsp P23 FeSi 0.4625(3) 9.5 This wotk
8 CrSp? P622 CrSp 0.4428 0.6363 [2]
Crsp? P6,22 CrSp 0.4423(9) 0.6363(3) 10.9 This wdtrk
9 S6Sis P63/mcm MnsSis 0.7861 0.5812 [2,3]
10 ScSi Cmem CrB 0.3958 0.9882 0.3659 [2,3]
11 ScSie7 P6/mmm AlB 0.366 0.387 [2,3]
12 DysSiz? P6&/mcm MnsSis 0.837 0.626 [2,3]
DysSiz? P6/mcm MnsSis 0.8380(5) 0.6367(4) 1.1 This wdrk
13 DysSis? Pnma SrpGey 0.736 1.448 0.765 [2,3]
DysSis? Pnma SrgGey 0.7372(4) 1.4562(8) 0.7665(4) 11.0 This wbrk
14 DySi (HT) Pnma FeB 0.787 0.380 0.565 [2,3]
DySi (LT)2 Cmcm CrB 0.4237 1.0494 0.3818 [2,3]
DySi (LT)® Cmcm CrB 0.4234(3) 1.0488(7) 0.3808(3) 11.3 This Work
15 DySh 672 P6/mmm AlB 0.383 0.411 [2,3]
DySi 672 P6/mmm AR 0.3818(2) 0.4117(2) 10.0 This wdrk
16 DySh (HT) 141/amd ThSi 0.403 1.338 [2,3]
DySiy (LT)2 Imma GdSj 0.404 0.394 1.334 [2,3]
DySi, (LT)?2 Imma GdSi This work®

The reliability factors areRe = 100(Y", [(I2°9Y2 — (183hY%2]) / 3, 1(IPP92)) is the integrated intensity evaluated from a summation of the contributions ditfthpeaks
to the net observed intensit};° is the integrated intensity calculated from the refined structural parameters).

a8 Compounds belongs to the isothermal cross-section at 1200 K.

b Data for compounds from X-ray phase analysis of the three-component samples.

Table 2
Crystallographic data of ternary compounds in the Dy—Cr-Si and Dy—Sc-Si systems
N Compound Space group Structure type a (nm) b (nm) ¢ (nm) Re (%) References
1 DyCr,Siy 14/mmm CeGaAl, [2]
DyCr,Si, 14/mmm CeGaAl, 0.3911(1) 1.0648(1) 10.0
2 Dy15S7Sisg P6&/mcm MnsSiz 0.8012(3) 0.5912(2) 7.1
Dy32SGoSiss P6;/mcm MnsSis 0.8163(1) 0.6029(1) 3.0
Dy37SC6Sis7 P6/mem MnsSis 0.8183(4) 0.6009(2) 4.9
3 Dy>SaSia Pnma SrpGey 0.7060 1.3951 0.7380 [4]
Dy2,S¢33Sias Pnma CeSaSiy 0.7064(2) 1.3948(5) 0.7380(2) 3.1
Dy34S562Sias Pnma SrgGey 0.7148(2) 1.4165(4) 0.7486(2) 5.2
Dys1S05Siss Pnma SreGey 0.7311(2) 1.4453(5) 0.7625(2) 6.9
4 Dy25SG5Sis0 Cmcm CrB 0.4123(1) 1.0194(2) 0.3736(1) 6.2
Dy35S€15Sis0 Cmem CrB 0.4169(1) 1.0313(3) 0.3766(1) 9.4
Dy48S6 Siso cmem CrB 0.4244(1) 1.0478(3) 0.3815(1) 5.6
5 Dy32SGSiso P6/mmm AlB 0.3790(2) 0.4071(2) 8.6
Dy2,S¢17Sie1 P6/mmm AB 0.3729(2) 0.4006(2) 9.3

The reliability factors areRe = 100(Y", [(I2°9Y2 — (I83Y%2]) / 3, 1(TPPHY2]) % (1,°° is the integrated intensity evaluated from a summation of the contributions of the
kth peaks to the net observed intensity: is the integrated intensity calculated from the refined structural parameters).
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Fig. 1. Isothermal section of the Dy—Cr-Si system at 1200K.
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Fig. 2. Isothermal section of the Dy—Sc-Si system at 1200 K.
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