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1.5.4.5  Fe alloys and compounds

1.5.4.5.1  Alloys and compounds with C and Si

The Fe3–xMnxSi system has attracted much attention, since in this range Fe3Si is ferromagnetic, the
Heusler alloy Fe2MnSi has a complex magnetic behaviour, and Mn3Si is antiferromagnetic.

Fig. 69. Mn1–xCoxSn2. Magnetic phase diagram in a
composition - temperature plane. The data were ob-
tained from dc (1, 2) and ac (3) susceptibility meas-
urements. The temperature below which the field
cooling effect is observed is also plotted (4) [90S1]. P:
paramagnetic; SG: spin glass; AF: antiferromagnetic.
Magnetic structure types I and II are described in the
caption of Fig. 67.
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Survey

Composition x Properties Figure Table

(Fe0.7Mn0.3)1–xCx 0...0.036 TN(x), Ttr(x) 70

(Fe1–xNix)92C8 0...0.4 x-T magnetic phase diagram 71

(Fe1–xSix)3Si 0.06 NMR-ON spectra of 60Co 72
0.035 M2(Q), Q i [110] 73

Fe3–xCrxSi 0.1...0.4 pm(x) 74
0...0.4 Hhyp(x) 75

Fe3–xMnxSi 1.2, 1.5 χac(T;x) 76
1.70, 1.75 Htr(T;x) 77
0...0.3 Hhyp(x) 78
0.32 D(T) 79
0.9...1.5 α(T;x) 80

Fe2Mn1–xVxSi 0...1 pm(x), pm,eff(x), TC(x), Θ(x) 81

Fe3–xCoxSi 0...1.8 Hhyp(x) 82
0...2 Γ(x) of Mössbauer spectrum 83
0...2 K1(x) 84

FeSi IND(T), a 85 8

FeSi2 a, b, c 8

Fe1–xMnxSi 0.2...0.97 α(T;x) 86

Fe1–xCoxSi 0...0.60 α(T;x) 86
0.1...0.7 σ(T), χ g

−1( )T 87

0.1...0.7 pat(x), peff(x) 87
0.4 spin density map 88
0.2 IND(H) 89
0.2 σ(H), Hs(θ) 90
0.2 T-H magnetic phase diagram 91
0.2 ESR ω(Hr) 92

Table 8. Supplement to Table 9 in LB III/19C, subsect. 1.5.4.5.1. Magnetic and related properties of
FeSi [88T1] and FeSi2 [71D1].

FeSi FeSi2

T > 937 °C [90m] T < 982 °C [90m]
Crystal structure cubic B20 tetragonal

tP3, P4/mmm
orthorhombic
oC48, Cmca

Phase name ζα or α ζβ or β



40 1.5.4  3d elements and C, Si, Ge, Sn or Pb [Ref. p. 59

Landolt-Börnstein
New Series III/32C

FeSi FeSi2

a [Å] 4.500 [63W] 2.684 9.863
b [Å] 7.791
c [Å] 5.128 [91v] 7.833

Magnetism temperature-induced para remanence magnetization
of 0.01 G at T < 100 K for
p-type semiconducting
compound [94A1].
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1.5.4.5.2  Alloys and compounds with Ge

The existence of two successive magnetic transitions in FeGe2 has been established by [85C1] and
the proposed collinear spin structure at lower temperature range seems to be supported theoretically
[91G1], but it is still the subject of active discussion, because neither the anisotropy of magnetic
susceptibility nor the magnetization curves in strong magnetic fields are consistent with the collinear
spin structure [89Z1]. For the related ternary compound Fe1–xCoxGe it is claimed [88P1] that crystal
defects increase in the single-crystal specimens as x increases. This may lead to another complication
for the physical properties of these compounds.

In the series of ternary compounds Fe3–xVxGe, doubly ordered cubic, L21 (Heusler alloy) type of
crystal structure has been established through pulsed neutron powder diffraction at room temperature
for x = 0.6, 0.8 and 1.0. The latter compound contains a small amount of undetermined second phase
[90B1].

Survey

Composition x Properties Figure Table

αFe1–xGex 0.004...0.04 Hhyp(x) at 69Ge 93

γ(Fe0.7Mn0.3)1–xGex 0...0.087 χ(T;x), TN(x) 94, 95

Fe3Ge a, c, Hhyp, ∆EQ, IS 9
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