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Fig. 1. Hysteresis loop and dM /dH vs. H curve of
magnetic tape.

olch. Fig. 1€ tapee| hysteresis loop % dM /dH =

- 217 —

F41¢ vebd Aolch tape] 4% H.9h dM /dH of
Falel HehAol sialie oA gho] Ao 2 xs
SFD¥ 4] (2) s 2] B85},

skp= A8 _ (Hy = Hy)
H. H,

(2)
4714, AH= dM /dH o) H F4¢) b Z 0 2 2149
AHEe] Aspibdel 25 %9} 75 % 7F olubi o) mapA]
whel Aol =3ich SFDe| gho] 2toag H 1io4
9 Ashabd o] F43) old-g e, o] Re wata
TEZE(AH) o] % atobdg ojujgic} zbxdsnre] 7
v Hact dM/dH o) H 349 Ao sjopape
AR Zhol gt o] & 24 shd YR om0
e AP $7#UAY H BE 9l 24 d=p7ke]
AEAE o $ATFE ol of wie) SFD: H o}
dM /dH o) H 42] Aejdol siedsb= ol 2xiA) zho]
A A ool ¥ ouls} QA =)k wat dM /dH o) H

FAE A AW 1 WAe AYpael Ase

Table 1. Relationship of full width half maximum (A
H) and SFD between powder and tape,

Powder Tape

Sample Ay g AH  SFD
(Ce) (Oe) (0e) (Oe) (AH/H.)

1035 575 1062 74 0.07
973 650 1020 143 0.14
750 800 809 170 0.21

1519 975 1687 321 0.19

1160 1150 1400 322 0.23
921 1600 1067 501 0.47
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Fig. 2. Change in coercivity and specific saturation
magnetization with ¥ —Fe,0;/(¥ — Fe,0; + Ba-Fe)
ratio,

Fig. 2+ Ba-Ferrite (H, 1269 Oe) 2} ¥ —Fe,0, (H,
338 Oe) & ¥ — Fe,0; /(¥ — Fe,O; + Ba-Ferrite) 7
w2 W3k g E¢ES] H 23Asit(e) & 24T
ZAzto|t}, o= 1g & & 3o 2 widE =r|unlEl]
Fgo g nfe e vehlzz FAv oE 3k}
3h3ke] AAQAe FUdg EFAEIL S oeldch wu At
# 9l Ba-Ferriteoll A1 3.2}2 <) ¥ — Fe,0,7} £ "ol w}t

g2=}7) 88| 2l Volume 5, Number 3, June 1995

2} 23kAstge Al AAH ez Frlsie, o] W EF
ol HE F43% 3r4stod 50 wt. % o|AollME ¥ —
Fe, 00l 7178 3t& vebdch M—H FAelM H+
A5-AkERgke] 0] Dwle] XAl 3k, & HA A7i=al
E3ke] 50 % AshiA g Ao 7)e oAl o] ghg viEl
At ¥ —Fe,0,7F 50 wt. % o4 E£3t8oilA Hot Y
~Fe, 0500 717 3t& el & ol fv Hol ¥ 7 -
Fe, 0,7} WA AshibAd & sle] AFA83 & 022 25
7] wlEolt}, o] AL mu A o] ALY A=A AR
2 ARl 2sl Hol 2A Zhas=, A8zty A48
at Al zAoll = Adakel muzlE A Ro] Easledx H
1 o3k ubx) ob8-S ofv|glrl. Fig. 3¢ Fig. 29
Zgyate] st dM/dH o H 348 233 Aol

7 —Fezog 5

{BaFe+ 7 —Fe;0y) 380

— 0 wt%

—— 10 wt.%

—---- 40 wt.%

aM i — 70 wt%

dH

H (KDe)

Fig. 3. Change in dM /dH VS, H curve of mixture
with ¥ — Fe,0; / (¥ — Fe,O; + Ba — Fe) ratio.
(¥ — Fe,0,4 : 338, Oe, Ba — Ferrite : 1269 Oe)

o}, dM/dH o H $49 &=l Ba-Ferrites} ¥ —
Fe,0,9 F709 daz ga=+, ¥-Fe0,/(¥—
Fe,0, + Ba-Ferrite)o|#] ¥ —Fe,0;2] ko] ZF7}3lo]
ulz} Ba-Ferrite 929 golt 343tz ¥ —Fe,0; 7
29 Fole Frtslx 3ok webd dM/dH o H 34
2 7} Holl & 7|oj =& axig 2 dlds] 3 83
o4 5 ot

dM /dH ™} H 3419 527} broadeningoll 4 split-
ting == 35 W Hel Aol & deotrr] $dte] v —
Fe, Ol H7} c}& Ba-Ferrited §Av] 1: 18 £33




ATEEy AdETY| wAY Lre 2t 2 38 - 3

1000

goo|
600

He .
(0e) 400 _/./'/'/.

200

485 730 917 1273 4030
coercivity of BaFe

Fig. 4. Change in coercivity of mixture with various
coercivity of BaFe.
(mixture ; ¥ —Fe,0; : BaFe : 1:1)
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Fig. 5. Change in dM /dH vs, H curve of mixture of
¥ — Fe,05 and various coercivity of Ba — Ferrite.
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Fig. 6. Change in dM /dH vs. H curve of Ba — Ferrite doping concentration,
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Table II. Magnetic properties of BaFe,;, xCo,MxOj,
powder with substituted content,

Composition He % SR aH
(Oe) (emu/g) (Oe)

BaFe,, -xCoMxOy
X=0.0 1647 62.4 0.53 3000
X=0.2 1689 61.6 0.55 3150
X=04 1697 61.4 0.55 3050
X=0.6 1638 60.8 0.54 2800

BaFey;xCo,MxOy
X=0.0 1647 62.4 0.53 3000
X=0.05 1706 60.8 0.55 3500
X=02 1470 60.5 0.52 2800
X=04 1177 60.2 0.50 2500
X=06 968 58.8 0.47 2350

BaFe,,_xCo,MxOy
X=00 1647 62.4 0.53 3000
X=04 1361 61.7 0.49 2100
X=0.6 887 59.3 0.46 1400
X=0.8 381 56.3 0.38 750
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Table Q. Magnetic properties of a-Fe powder with
oxygen concentration,

0, /(N, + Oy) H, g SR
(v %) (Oe) (emu /g)

raw 1496 123.5 0.48

1.7 1493 105.4 0.46

2.5 1421 96.7 0.46

5.0 1362 77.2 0.44

10.0 315 42.1 0.27
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Fig. 7. Change in dM /dH vs. H curve of a-Fe with
oxygen concentration.
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Both manufacturing parameters and particles’ chemical composition controll coercivity and its distribution of
magnetic particles. The coercivity and its distribution are important properties for high density magnetic recording,
so these are used as tool for evaluation of reproducibility of magnetic particles, We report in this paper the
applications of dM /dH versus H curve, which is derived from magnetic hysteresis loop, to the evaluation of
coercivity distribution of magnetic particles and oxidation studies of recording metal particles. The coercivity distri-
bution can be estimated from the full width half maximun (FWHM) and the peak shape of the dM /dH versus H
curve, The peak shape of the curve depends upon distribution of particles’ coercivity. The peak of dM /dH versus
H curve becomes broad and /or is splitted into two or more peaks. It depends on uniformity of particles’ coercivity.
When the coercivity difference between Ba-Ferrite and ¥ — Fe,O, is larger than 600 QOe, the peak becomes broad
and is consequently splitted into two peaks. Ununiformly substituted Ba-Ferrite particles show broad peak. It is ap-
parent that the analysis of the curve is one of sensitive measuring techniques for determination of coercivity distri-
bution and studies on magnetic properties of substituted Ba-Ferrite and oxidation of magnetic recording metal
particles.



