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ABSTRACT

12719
barium ferrite magnetic material in the manufacture of polymer composite

magnets. Hence, nitrile butadiene rubber-poly(vinyl chloride) (NBR-PVC)
polymer composite magnets containing barium ferrite alloy powder BaFe ,0,, with
particles less than 5 microns were made with optimal properties.
Methods: The effect of different amounts of barium ferrite magnetic powder in
the polymer substrate on the magnetic, morphological and mechanical properties
of barium ferrite polymer magnets was investigated using SEM images and VSM
diagrams and tensile test.
Findings: NBR-PVC/ BaFe,,0,, composite magnets containing 70 wt%o NBR and 30 wt%
PVC with 100 units of base rubber (phr) including 2 units of sulfur as curing agent,
4 units of zinc oxide as activator, 3 units of stearic acid as lubricant, 2 units of
Keywords: tetramethyl thioram disulfide (TMTD) and 2 units of mercapto-benzythiazyl disulfide
(MBTS) as accelerator and barium ferrite powder BaFe ,0,, were fabricated with
a particle size of less than 5 microns and a combination of different percentages as
a magnetic agent. Among the samples made, N-P/F80 composite magnets with a
ratio of 20:80 (powder:polymer) had the highest saturation magnetism (M) and the
residual magnetization (M) and the lowest intrinsic coercivity (H ). As expected, the
best sample in terms of tensile strength was N-P/F20 with a powder:polymer ratio of
80:20, and finally, according to all the results related to the magnetic, morphological
and mechanical properties of the samples, the most suitable one in terms of good
particle dispersion in the polymer substrate and suitable tensile strength and appropriate
magnetic properties of N-P/F50 with 50:50 (powder:polymer) ratio was selected.

Hypothesis: In recent years, much attention has been paid to the use of BaFe O
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Fig. 1. Vibrating sample magnetometer (VSM) diagram and

its important parameters [37].
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Table 2. Additives for 100 units of base rubber (phr).

Amount
Additive Effect
(phr)

Sulfur Curing agent 2

Zinc oxide Activator 4

Stearic acid Lubricant 3

Tetramethylthioram disulfide Accelerator 2
(TMTD)

Mercaptobenzythiazyl disulfide Accelerator 2
(MBTS)
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Table 1. Specifications and sample code of NBR-PVC/Ba-

Fe O, polymer composite magnets.
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Sample | Amount*
Polymer blend compounds
code (Wt%)

N-P/F,, 20
N-P/F,, 40
N-P/F, 50 70% NBR and 30% PVC with
N-P/F, 60 additives according to Table 2
N-P/F, 80

F 100

*Barium ferrite magnetic powder with particle size less than 5 um
compared to polymer blend.
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SEM HV: 15 kV
View field: 38.0 pm Yazd University
SEM MAG: 5.00 kx Det: SE
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SEM MAG: 2.50 kx Det: SE
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Fig. 2. Evaluation of morphology and particle size of magnetic barium ferrite powder with particles smaller than 5 pm by SEM

images in two different magnifications: (a) 10 pum and (b) 20 um.
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Table 3. Magnetic parameters of NBR-PVC/BaFe ,0,, polymer
composite magnet including saturation magnetization (M),
residual magnetization (M) and intrinsic coercivity (H,)

based on the sample code.

Sample M M
code (emu/g) | (emu/g) H,(0) | MM,

F 58.805 37 1377.4 0.64
N-P/F20 10.015 7.71 1265.4 0.77
N-P/F40 25.371 18.4 1275.4 0.73
N-P/F50 26.216 18.7 1272.9 0.72
N-P/F60 37.674 26.3 1256.7 0.70
N-/F80 47.363 33 1235.6 0.70
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Fig 3. VSM diagram of NBR-PVC/BaFe O, polymer
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composite magnet.
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Fig. 5. Variations of intrinsic coercivity with increasing

weight percentage of barium ferrite powder.
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Fig. 4. Variation of (a) saturation magnetization and (b) residual

magnetization with increasing weight percentage of barium ferrite

powder.
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Fig. 6. SEM images of N-P/F20 sample in different magnifications: (a) 10 um and ( b) 20 um.
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View field: 76.1 pm
SEM MAG: 2.50 kx

Yepm (b) 5 Vr pm (a) cikie gla sladS 55 UN-P/F40 & 503 SEM sla Se -V s
Fig. 7. SEM images of sample N-P/F40 in different magnifications: (a) 10 pm and (b) 20 pm.
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Fig. 8. SEM images of sample N-P/F50 in different magnifications: (a) 10 pm and (b) 20 pm.
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Fig. 9. SEM images of sample N-P/F60 in different magnifications: (a) 10 pm and (b) 20 pm.
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SEM HV: 15 kV WD: 11.38 mm
View field: 38.0 pm Yazd University
SEM MAG: 5.00 kx Det: SE + BSE

WD: 11.38 m
View field: 76.0 pm Yazd University
SEM MAG: 2.50 kx Det: SE
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Fig. 10. SEM images of sample N-P/F80 in different magnifications: (a) 10 um and (b) 20 pm.
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