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1 Magnetic properties of 3d, 4d, and 5d elements,
alloys and compounds

1.1-1.4 See Subvolume IlI/32A

1.5 Alloys and compounds of 3d elements with main group elements

1.5.1-1.5.3 See Subvolume 111/32B

1.5.4 3d elements and C, Si, Ge, Sn or Pb

1.5.4.1 Introduction

Phase diagram and crystal structure

Phase diagrams of the binary systems have been revised in various aspects in the last decade [90m].
Solubility limits for 3d-elements and the intermediate phases are listed in Table 1.

In the Tables 2 — 11, the values of the lattice parameters given are those at room temperature
unless otherwise mentioned. The Pearson sy [91v] and/or the space group are reported for those
structures to which no "Strukturbericht" symbols have been given.

Magnetic properties

Magnetic properties of alloys and compounds between 3d elements and 4B-group elements are being
investigated continuously. Only the alloys and compounds for which new data are available have
been listed in the Tables 2 — 11.

Arrangement of materials
The arrangement of the compounds and alloys is the same as in the former edition.

In the D@ (FeAl) and L2, (Heusler alloy) types of crystal structure, the occupation of atomic
sites by atoms can be described in terms of four interpenetrating fcc sublattices with origins at
(000), (1/4 1/4 1/4), (1/2 1/2 1/2) and (3/4 3/4 3/4), which are designated in the current convention
as A, B, C, and D sublattices, respectively, though not completely unified. In the following this
designation is adopted. As for the {ructure, the sublattices D, B and A + C consist of 4a, 4b and
8c sites, respectively, of the space grdtm3 - @ In the former edition LB [11/19C (the figure on
p.1 and the following), these A, B, C and D sublattices were designated as B, C, D and A,
respectively.
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2 1.5.4 3d elements and C, Si, Ge, Sn or Pb [ [Ref.]p.59

Table 1. Solubility limits and intermediate phases in the binary systems of 3d elements with C, Si,
Ge, Sn or Pb. Sep [90m] unless otherwise stated. The phase diagrams are also repregented in [92b].
The crystallographic data are compiled [in [91v]. Neither metastable nor impurity-stabilized phases
are listed here except for the case of cementitgC .Hé only phase names are listed, the composition
ranges are shown in atomic percentages of the respective 4B group elements. The terminal phases at
the 4B element side are not shown, sincee the 3d elements are almost insoluble. Crystal structures are
given in parentheses by the "Strukturbericht" type syniboll 90ml[ 91y, 92b]. If these are missing,
the crystal system is indicated according to the following abbreviations. mono: monoclinic, ortho:
orthorhombic, rhomb: rhombohedral, hex: hexagonal, tetr: tetragonal, cub: cubic. Sée al$o [90E1] for
Co-Si and Co-Ge systems.

C Ti \% Cr Mn
(BTi) 0-0.6% (A2) HT (V) 0-4.3% (A2)  (Cr) 0-0.3% (A2) (3Mn) 0-0.1% (A2) HT
(aTi) 0-1.6% (A3) aV,C (ortho) Cr23Cs (D8y) (yMn) 0-13% (A1) HT
Ti,C (cub) BV.C (L'3) Cr;,C3 (D10y) (BMn) 0-0.5% (A13) HT
TiC (B1) B'V,C (hex) HT Cr3C; (D510) (aMn) 0-6.5% (A12)
V4Cs_« (rhomb) € 13.5-24.5% (?) HT
VC (Bl) Mn,3Cs (D84)
VCs (mono)?) Mn3C (D0Oy) HT
VgC; (cub) MnsC, (mono) HT
Mn-C; (D10y)
Fe Co Ni
(3Fe) 0-0.4% (A2) HT (aCo) 0-4.2% (A1) HT (Ni) 0-2.7% (A1)

(yFe) 0-9.06% (A1) HT (eCo) 0% (A3)
(aFe) 0-0.096% (A2)
FeC (D0;;) metastable

Si Ti \Y Cr Mn
(BTi) 0-3.5% (A2) HT (V) 0-7% (A2) (Cr) 0-9.5% (A2) (3Mn) 0-2% (A2) HT
(aTi) 0-0.5% (A3)  V3Si(A15) Cr3Si (A15) (yMn) 0-2.8% (A1) HT
TisSi (tetr) VsSiz (D8) BCrsSiz (?) HT  (BMn) 0-16.7% (A13) HT
TisSig (D83) VGSiS (OrthO) HT GCf5Si3 (D8m) (GMn) 0-6% (A12)
TisSis (tetr) VSi, (C40) CrSi (B20) R 12-15.75% (rhomb)
TiSi (B27) CrSi, (C40) v 16.2-18.75 (ortho)
TiSi; (C54) BMnSi (DGs) HT

aMnsSi (?)

MnsSi, (tetr)
Mn5Si3 (D88)
MnSi (B20)
MnSiy 75 (tetr)”)
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Si Fe

Co

Ni

(yFe) 0-3.2 (A1) HT
(aFe) 0-19.5% (A2)
a, 10-22% (B2)

(aCo) 0-16.4% (A1) HT
(eCo) 0-18.4% (A3)
CosSi (tetr) HT

(Ni) 0-15.8% (A1)
BiNi,Si (L1y)
B2Ni3Si (mono) HT

o; 10-30% (DQ) BCo,Si (?) HT B3NisSi (mono) HT
BFeSi (hex) HT 0aCo,Si (C23) yNi31Sis» (hex)
NFeSi; (D8) HT CoSi (B20) ONi,Si (ortho)
eFeSi (B20) CoSk (C1) BNi,Si (hex) HT?)
L,FeSh (tetr) HT" €'NisSi, (?) HT
{sFeSk (ortho)") €Ni5Si, (ortho)
NiSi (B31)
BNiSi, (?) HT
aNiSi, (C1)
Ge Ti V Cr Mn

(BTi) 0-? (A2) HT

(V) 0-4.5% (A2)

(Cr) 0-11% (A2) (5Mn) 0-3.3% (A2) HT

(aTi) 0-? (A3) V3Ge (A15) Cr;Ge (Al5) (yMn) 0-13% (A1) HT
TisGe; (D8g) VsGe; (D8) BCrsGes (D8y) HT (BMn) 0-9% (A13) HT
TisGe; (ortho) V1:Ge; (ortho) aCrsGe; (hex?)  (aMn) 0-1.5% (A12)
TiGe, (C54) V17Ges (tetr) Cr;;Ge; (ortho)  ¢Mn,Ge (DQg) HT ©)
CrGe (B20) £1-Mn;Ge (D) ©)
Cr,Gey (tetr) IMn, ¢Ge with sub-phases
{1 andl; (hex) HT [87K2]
KMnsGe;, (ortho) [8401]
XxMn,Ge (B&) HT
nMnsGe; (D8g)
BMny,Ge; (ortho) [8402]
Fe Co Ni

(yFe) 0-3.4% (A1) HT
(aFe) 0-17.5% (A2)
0, 10-22% (B2)
01 15.2-22% (DQ)
eFeGe (DQg) HT
e'FeGe (LL) HT
B 33.5-41% (B9
n 40.8-43.5% (B§ HT
Fe;Ges (mono)
FeGe (mono) HT
(B35) HT
(B20)
FeGe (C16)

(aCo) 0-17.5% (A1) HT
(eCo) 0-18% (A3)
CosGe (A15?) HT
CosGe, (hex) HT
aCosGe; (ortho)
BCosGe; (BSy)

CoGe (mono)

CosGey (tetr)

CoGe (ortho)9)

(Ni) 0-12% (A1)
BNisGe (L1,)
yNisGe (?) HT
ONisGe (hex) HT
Ni,Ge (C23)
eNisGe; (B8y) HT
€'NisGe; (mono)
Ni;gGe, (mono) HT
NisGe, (B8)) HT
NiGe (B31)
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4 1.5.4 3d elements and C, Si, Ge, Sn or Pb [ [Ref.]p.59

Sn Ti \% Cr Mn
(BTi) 0-17.5% (A2) HT (V) 0-16% (A2) (Cr) 0-2% (A2) (3Mn) 0-10% (A2) HT
(aTi) 0-12.5% (A3)  "V3Sn" 20-21% (A15) (yMn) 0-7% (A1) HT
TisSn (DQy) V2Sng (C,=Mg,Cu)?) (BMn) 0-11% (A13) HT
Ti;Sn (B8) (aMn) 0-1% (A12)
TisSms (D8) MnsSn (DOg) %
BTigSns (hex) HT Mn,Sn (BS) ©)
aTigSns (ortho) MnSn, (C16)
Fe Co Ni
(yFe) 0-0.8% (A1) HT (aCo) 0-2% (A1) HT (Ni) 0-10.6% (A1)
(aFe) 0-9.2% (A2) (eCo) 0-0.2% (A3) NisSn (hex) HT
FesSrg (B8;) HT BCosS, (B8 HT NisSn (DQs)
Fe&Sn, (rhomb) HT aCosSn, (ortho) NisSr, (hex) HT
FeSn (B35) CoSn (B35) N!38nz (B8y)
FeSn (C16) CoSn (C16) NizSn, (mono)
Pb i \ Cr Mn
(BTi) 0-16% (A2) HT insoluble insoluble insoluble
(aTi) 0-4.2% (A3) TiPb
(DOy)
Ti,Pb (?)
Fe Co Ni
insoluble insoluble insoluble

See alsd [94W2] for the composition.

Also designated as MnsSj or MnSi; .

See[[88YP] for the transition temperature.

Composition range is more Mn-rich than }%m.

Also designated as M8n.

Sometimes designated asor BFeSp, instead of, or {gFeSh.
See alsd [91Q1] for space groups.

= 5]
NN NS NN

1.5.4.2 Tiand V alloys and compounds

Though progress is seen in thermal, structural, or electrical investigation and in high-pressure
synthesis of new compounds, rather few relevant magnetic data are available. The former includes
the identification of the symmetry of an ordered structure in a cubic, B1 (NaCl) type compound
TiCo 50 With carbon vacancy to be of the space gr&®8m [92T1], as well as new data on the lattice
constants of TiSf) which are referred to in a work on resistivity measurements and listed in Table 2.
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