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Abstract

Some ferrite materials can effectively convert electromagnetic energy into mechanical energy and
acoustic energy by virtue of their excellent magnetostrictive effect. In view of this phenomenon,
the magnetostriction of commercial nickel zinc and manganese zinc under AC magnetic field signal
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is quantitatively studied experimentally, and the corresponding magnetoacoustic signals are col-
lected. The effects of AC magnetic field frequency, ferrite rod length, material type, coil voltage and
other experimental variables on the magnetoacoustic resonance phenomenon are systematically
studied. The results show that the acoustic magnetic resonance effect of ferrite is closely related to
the frequency of AC magnetic field, the shape of ferrite rod and the type of material. It will have a
significant impact on the material in the specific application.
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Figure 1. (a) Schematic diagram of magnetic resonance effect test apparatus; (b) Magnetic resonance effect test apparatus
1. (a) HAFRIETRYEMALRREREE; (b) HAEREEMALNRE

Table 1. Parameters of ferrite bar [14] [15]
= 1 SKEEESHR[14] [15]

SR b KA BB %‘fﬁg i Eﬁsff;‘-:ji ﬁﬁﬁﬁ@fﬁ?}ﬁ ﬁﬁﬁ?i
(cm) (mm) (g/cm’) (10°-psi) (Al/ly-107°) (107°-H/m)
Ni-Zn Z& 1k 12 10 48 20 -9 300
Ni-Zn #k4 1A 14 10 48 20 -9 300
Ni-Zn & A 18 10 48 20 -9 300
Ni-Zn & A 20 10 48 20 -9 300
Mn-Zn Ak 20 10 47 18 -125 800

40.18mm
0.32mm
50.08mm

i ] E;Z&i Mﬂwlumuumm ™ 0.52mm

Figure 2. Coils with different lengths of the same wire diameter and coils with different lengths of the same wire diameter
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Table 2. Coil parameters

#=2. %BEEH

i 5 SR K (mm) 2R 4% (mm) R A AR (mm?)
1 4 40.18 0.52 1IET7 T 225
2 4 50.08 0.52 1IET7TE 225
3 | 60.14 0.52 EJ5 225
4 i 60.14 0.32 1ET7 % 225
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Figure 3. Variation of magnetoacoustic resonance characteristics of 18 cm ferrite bars with frequency
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Figure 4. (a) Variation of magnetoacoustic resonance characteristics of ferrite bars with different lengths (12 cm, 14 cm, 18
cm, 20 cm) with frequency; (b) Relation between resonant frequency and length of ferrite rod
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Figure 5. Variation of magnetoacoustic resonance characteristics of 20 cm nickel-zinc and manganese-zinc ferrite bars with

frequency
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Figure 6. Variation of magnetoacoustic resonance intensity level with voltage for 20 cm nickel-zinc ferrite rods
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Table 3. Variation of magnetoacoustic resonance characteristics of ferrite bars with different coils
3. TEIZETHRE S ENHEAIERESEN

G5 K (mm) 247 (mm) LRl i (V) FARSIH (kH2) 2% (dB)
1 40.18 0.52 150 11.6 78.9
2 50.08 0.52 150 11.6 79.2
3 60.14 0.52 1.50 11.6 79.2
4 60.14 0.32 1.50 11.6 793
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