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Table I. Chemical composition and particle size of permalloy
powders.

Notation a b
Component HEF325 PB47(PF-5)
Composition 46.6 wt.% Ni-Fe  47.2 wt.% Ni-Fe
Density (g/cm’) 8.25 8.25
Average particle 294 33

size (um)
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Fig. 1. Particle size distribution of the permalloy powder of
(a) HEF325 (designated as a) sieved under 45 pm and (b)
PB47 (designated as b).
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Table II. Residual carbon and oxygen content of A compound after the thermal debinding process with the various thermal

debinding atmosphere.

hydrogen argon nitrogen helium air
residual oxygen (ppm.) 1,000 1,100 1,000 1,000 16,000
residual carbon (ppm.) 50 100 100 110 40




KAFEE> TIEAY LS A2 AURo] AN AF BEEo) A7IBA e vl A= 3%

140 ——r . .
a powder (29.4 pm)

------ b powder (3.3 pum) ]

130 r 10 C/minin a_ir d

S i !

~ 120 | ; .
E K

4 ; ]

s 110 | 7

100 | -

0 200 400 600 800 1000

Temperature (C)
Fig. 2. Weight increase of the permalloy powder by oxidation.
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Table III. Residual carbon and oxygen content of permalloy
powders and compounds after the thermal debinding process
in hydrogen atmosphere

powder powder compound compound

a b A B
residual oxygen 1100 2900 1000 1400
(ppm.)
residual carbon 130 400 50 200

(ppm.)
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Fig. 3. Variations of (a) coercivity and (b) oxygen content
with the sintering temperature.
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Fig. 4. Oxygen contents dependence of coercivity in powder
injection molded permalloy B.
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Fig. 5. Optical micrographs of the permalloy B sintered in (a)
vacuum and (b) hydrogen flow atmosphere at a temperature
of 1400 °C.
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Fig. 6. Variations of (a) magnetic induction at 50 Oe, (b)
sintered density and (c) coercivity with the powder loading of
the bimodal powder mixture(a:b = 85:15).
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Fig. 7. Frequency dependence of initial relative permeability
at various sintering temperatures in (a) vacuum and (b)
hydrogen atmosphere.
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Fig. 8. Magnetic hysteresis loop of permalloy B sintered at
1350 °C in H, flow.
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The manufacturing method of permalloy soft magnet with the Ni contents of 46.6 and 47.2 wt.% was investigated by
powder injection molding technology. The magnetic properties of permalloy were greatly affected on the residual carbon and
okygen content of the sintered magnet. Solvent extraction and thermal debinding process to minimize the residual carbon
content in sintered magnet were developed by controlling the debinding atmosphere. The residual carbon content depends on
the debinding condition of the binder system for powder injection molding and the residual oxygen content on the sintering
atmosphere. The sintered magnet produced by powder injection molding process had a 50 ppm. residual carbon, 150 ppm.
residual oxygen. The coercivity and maximum relative permeability of permalloy soft magnet were 0.46 Oe and 14,600

respectively.



