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Recently, Fe-rich ThMn;, compounds have shown potential as next generation permanent magnet materials. Ce element is low cost
than Sm element. Therefore, The crystallographic and magnetic properties of (Sm; _Ce,)(FeqsCog2)11Ti (x=0.0, 0.1, 0.3, and 0.5)
have been investigated by using X-ray diffractometer (XRD), and vibrating sample magnetometer (VSM). The phase identity and
volume fraction of all samples were determined by using Rietveld refinement. The magnetocrystalline anisotropy constant and
magnetic anisotropy energy were calculated by using the law of approach to saturation and the change of magnetic anisotropy energy
by the lattice field ratio was analyzed. Also, the Curie temperature (7) was obtained from the temperature-dependent magnetization
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curves.
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Fig. 1. (Color online) (a) Refined x-ray diffraction patterns for (Sm; _,Ce,)(FeosCoy2)1:1Ti at 295 K. (b) Volume fraction versus samples by Ce

atom contents.
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Table 1. Result of refined lattice constants ao, co, unit cell volume (7,), XRD density (oxzp), ao/co and particle size (D) of (Sm;_,Ce,)

(FepsCop2) Ti.

X ap (A) Co (A) Va (A3) Pxrp (g/ CmB) ag/co D (nm)
0.0 8.5374 +0.0003 4.8147 £ 0.0002 350.93+0.04 7.754 £ 0.005 1.773 75.51+5.00
0.1 8.5373 £0.0003 4.8100 + 0.0002 350.58 £ 0.04 7.752 + 0.005 1.775 73.15+£5.00
0.3 8.5232 +0.0003 4.8099 + 0.0002 349.41 +0.04 7.758 £ 0.005 1.772 74.53 £5.00
0.5 8.5195+0.0003 4.8094 + 0.0002 349.08 = 0.04 7.746 = 0.005 1.771 75.79 £5.00
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Fig. 2. (Color online) The hysteresis loops of (Sm,_.Cey)
(FepsCopo)i1 Ti at 295 K.
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Fig. 3. (Color online) Relation between M and 1/H* according to law
of approach to saturation for calculating K, values of (Sm, _Ce,)
(FeosCoo2)n Ti.
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Table I1. Magnetiztion at 20 kOe (Magon0), coercivity (H,), remanent magnetization (M,), calculated magnetocrystalline anisotropy constant (K;)
and calculated anisotropy field (H,) of (Sm; _Ce,)(Feq3Co2)11Ti at 295 K.

X Moo (emu/g) H. (Oe) M, (emu/g) K, (Cal) (erg/em®) H, (Cal.) (kOe)

0.0 117.75 903.73 22.40 1.491 x 107 £ 0.01 31.80+0.02

0.1 117.27 1462.80 43.56 1.485 x 107 £ 0.01 32.23+0.02

03 113.53 836.83 24.22 1.404 x 107 £ 0.01 31.65+0.02

0.5 110.19 785.77 26.94 1378 x 107 £ 0.01 31.63+0.02
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Fig. 4. (Color online) Temperature dependence of magnetization
curve between 300 and 800 K.
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