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Morphology of La-Co substituted SrM ferrite
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Abstract

This experiment was carried out to examine the effects of morphology on properties of La-Co substituted SrM ferrite. The
magnetic properties of calcined and sintered materials were varied with the substitutional amount of La and Co elements in Sr-
ferrite. In the substituted SrM ferrite, the atomic fraction x of La is directly related to the mole ratio n of iron oxide and the atomic
fraction y of Co by equation x=2ny. The Hcj values of the calcined powder were about 270 kA/m and 240 kA/m with x=0.3 and
x=0.2, respectively at stoichiometry, n=6.0. Crystallites of the sintered material were grown with a plate shape, and their size
decreased with increasing mole ratios. Such a shape was caused by the initial state of crystallite formed after calcination. In case
of x=0.3 and n=6.0, Br was 415 mT and Hcj was 355 kA/m, and in x=0.2 and n=6.0, Br was 410 mT and Hcj was 370 kA/
m. The squareness in 2nd quarter of BH curve with x=0.2 was smoothly improved to compared with x=0.3.
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Fig. 1. iHc,, (coercivity of calcined material) versus n (mole
ratio of iron oxide).
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Fig. 3. Morphologies of La-Co substituted StM ferrites sintered at 1200°C for 1 hr.
{=1.0 um, %4000, polishing and thermal etched, 1 applied field direction]
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Fig. 4. Magnetic properties of La-Co substituted Sr ferrites.
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Fig. 5. BH curves of La-Co substituted Sr ferrite magnets.
Table 1. Characteristics of sintered La-Co substitated StM ferrites. [(Sr;.,La,)O - n{(Fe; ;Coy),03}, x=2ny}
Composition Sintering Temp. Density Magnetic Properties
n X (°C for Lhr) (g/em?) Br(mT) Hel(kA/m) BHmax(J/m’)
] 1200 5.102 427 234.1 35.28
5.6 0.2
1220 5.115 430 2242 35.52
1200 5.043 417 335.5 34.16
5.8 0.2
1220 5.019 423 313.0 35.28
1200 5.020 410 370.2 32.56
6.0 02
1220 5.072 417 3522 34.16
1200 4.991 411 326.1 32.80
6.2 0.2
1220 5.022 414 345.5 33.60
1200 5110 420 2524 33.44
5.6 0.3
1220 5.146 423 2315 34.16
1200 5.117 421 258.3 33.68
5.8 0.3
1220 5.141 426 2454 34.72
1200 5.066 415 355.2 33.44
6.0 0.3
1220 5.098 419 3448 33.84
1200 5.043 410 364.0 32.24
6.2 0.3
1220 5.080 412 358.7 33.12
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