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Variation of Magnetic Properties of Cu-Zn-Mg Ferrites with
Various Compositions and Sintering Temperatures
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Abstract Small amounts of additives such as mol % 0.13 NiO and mol % 0.01 CaCQ; were added to Cu-Zn-Mg ferrites. Basic
composition of the Cu-Zn-Mg ferrites was Cuy,161F€0054200.456Mg0.407F€1 94604 (group A) and Cug 263Fe0.0277n0.503M8o.262Fe1 97304
(group B). Specimens were sintered at different temperatures (1010, 1030, 1050°C) for 2 hours in air followed by an air cooling.
Then, effects of various composition and sintering temperatures on the microstructure and the magnetic properties such as
inductions, coercive forces, and initial permeabilities of the Cu-Zn-Mg ferrites were investigated. The average grain size increased
with the increase of sintering temperature. The magnetic properties obtained from the aforementioned Cu-Zn-Mg ferrite
specimens were 1,724 gauss for the maximum induction, 1.0 oersted for the coercive force, and 802 for the initial permeability.
These magnetic properties indicated that the specimens could be utilized as the core of IFT (intermediate frequency transformer)

and antenna in the amplitude modulation.
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Fig. 1. Sintering temperature vs. maximum induction.

Table 1. The analyzed weight percent composition of Cu-Zn-Mg ferrites by atomic absorption.

Raw materials Fe;05 MgO Zn0O CuO total
Batch weight % 68.54 9.05 17.82 4.59 100
Analyzed weight % 68.63 6.96 16.80 5.01 974

Table 2. The relationship between ASTM grain size numbers and specimen numbers.

Specimen No. 1-A 1-A' 1-B 1-B'

2-A 2-A' 2-B 2-B' 3-A 3-A

ASTM No. 12 15 14 15

11 135 12.5 13 8 13
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Fig. 2. Sintering temperature vs. residual induction.
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Fig. 3. Sintering temperature vs. coercive force

Table 3. Values of Bm, Br, and Hc for each specimen.
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Fig. 4. Sintering temperature vs. initial permeability.

specimen 1010°C 1030°C 1050°C
value A Al B B’ A A B B’ A Al B B’
Bm (G) 945 520 715 627 1685 1724 1316 1340 1420 1511 1202 1222
Br (G) 601 233 391 373 976 1216 820 887 876 1021 627 751

Hc (Oe) 0.75 1.50 0.94 2.09 0.42

1.27 0.81 1.93 0.41 1.02 0.64 1.80
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Fig. 5. Variation of initial permeability and residual induction
with sintering temperatures.
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