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Fig. 1. Variation of core loss of amorphous alioy core heat
treated at 43%) ¢ with annealing time, Measurements were
performed with maximum magnetic induction (By,) of 0.1 T
at frequency of 10 kHz.
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Fig. 2. Variation of core loss of amorphous alloy core heat
treated at 450 ‘C with annealing time. Measurements were
performed with maximum magnetic induction (By,) of 0.1 T
at frequency of 10 kHz.
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Fig. 3. Variation of coercivity of amorphous alloy core heat
treated at 430 C with annealing time. Measurements were
performed with B,, of 0.1 T at frequency of 10 kHz.
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Fig. 4. Variation of coercivity of amorphous alloy core heat
treated at 450 C with annealing time Measurements were
performed with By, of 0.1 T at frequency of 10 kHz.
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Table 1. Optimized magnetic properties of core speci-
men and optimum heat treatment time for a given tem-
perature, (H, : coercivity, Hy, : maximum applied mag-
netic field to reach induction of 0.1 T, Py, : core loss),
all specimens were heat treated with applied field of 12
Qe in radial direction of core and cooled by forced air jet.

Temperature  Annealing Time H, Him P
() (min) (Oe}  (Oe) (W/kg)
450 30 0.027 012 .93
440 45 0.043 0.145 1.39
430 90 0.032 0.15 117

Fig. 5= 450 ColM 303 Fet 37157 Ar 259171l
A 2z el A gel o] flFtake g lrtal
2p7) el A 7iol whE HsHE- vebfich, Fabd odA S
1.4 W/kgel A2 vepliglen, 3 0e

#e 7ot

of Aakg Qlrkole ol aoiA] ok & olt wle} 2
o] Aol M4 A7} vhehal ghoket, Teft Qlokat 4
o) A7 % 6 Oe o2 F7HA71H "ol 0.9-1 W /kg

o2 yolgen] 2714l 4715 12 Oc 7H4 ©% F714)
Ax A4F dde] wske 2 Wbl aigleh Wb 45
ubapel x5 ddz] AlelE 6 Oe o] o] xbgel alvprh
B g abehn oA g Ar w3170l 4 AEE A

4 T T T T T T T T
e
Freq. . 10 kHz 2 Aw i
8m 0T ! Py N
-
Temp. : 450 2C
3 Time : 20 min -
)
< 4
= * s
n
2 24 ° -
- G
o 6! ‘
o} 3 -
1 - Ie} P g -4
8 e S]
0 T ! T T ] T T T i T ]

4 8 8 10 12
Fieid Intensity (Oe)

Fig. 5. Core loss of amorphous alloy cores, heat treated at
450 ¢ for 30 min under Ar atmosphere and air, with differ-
ent applied magnetic field intensities. Measurerments were
performed with B, of 0.1 T at frequency of 10 kHz,
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Fig. 6. Coercivity of amorphous alloy cores, heat treated at
450 ¢ for 30 min under air, with different applied magnetic
field intensities. Measurements were performed with By, of
0.1 T at frequency of 10 kHz.
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Table ll. Measurements of coercivity ( H.), Maximum
applied field (H,) to get magnetic induction of 0.1 T,
and core loss ( Py,) of core specimen, heat treated for 30
min at 450 ¢ with different cooling procedures. (Mag-
netic field of 12 Oe in radial direction was applied).

Cooling procedure  H, (Oe) Hy (Oe) P (W /kg)
furnace cooling 0.074 0.15 2.9

natural air cooling 0.052 0.14 1.8

forced air cooling 0.032 0.12 1.1
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Table [ll. Measurements of coercivity ( H,), Maximum
applied field (H;,) and core loss (P,,) of core specimen,
heat treated for 30 min at 450 ‘C with different magnetic
field intensities in perpendicular direction of core (forced

arr cooling ).

field (kOe He (Oe) Hum (Oe) P (W /kg)
0.0 0.04 0.13 1.20
0.5 0.08 3.2 1.53
1.0 0.08 2.71 1.10
1.5 0.10 3.0 159
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Variations of core loss and coercivity with heat treatment condition have been studied in amorphous ribbon
core specimens. All measurements were performed at 10 kHz with a maximum induction of 0.1 T. With in-
creasing annealing time, both core loss and coercivity of core specimens decreased first, reaching minimum
values, and increased thereafter. Specimen heat treated in an air showed better soft magnetic properties
than those treated in Ar atmosphere. The specimens annealed under magnetic field higher than 6 Oe in radial
direction showed reduced core loss and coercivity. The field annealing effects were increased with increasing
cooling rate near Curie temperature of the material. The specimen annealed under an applied field in perpen-
dicular direction of the core showed increased coercivity and decreased permeability.



