21 4 2011 4
Vol.21 No.4 The Chinese Journal of Nonferrous Metals Apr. 2011

1004-0609(2011)04-0821-08

Fe-50%Ni

( 410083)
(MIM) Fe-50%Ni
MIM Fe-50%Ni
MIM Fe-50%Ni
Fe-50%Ni
TF124.39 A

Effects of microstructure and impurity on
magnetic properties of metal injection molding Fe-50%Ni alloy

XIONG Liang, LI Yi-min, HE Hao, ZENG Zhao-yi

(State Key Laboratory for Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Fe-50%Ni soft magnetic alloy was prepared through metal injection molding (MIM) technique using carbonyl
iron powder and carbonyl nickel powder as raw materials. The effects of microstructure and impurity levels on the
magnetic properties of MIM Fe-50%Ni soft magnetic alloy were investigated. The results show that the saturation
induction is mainly influenced by porosity, while the porosity, impurity levels and grain size play an important role on the
permeability and coercive force. There is a quantitative relationships among coercive force, maximum permeability and
initial permeability. The maximum permeability and initial permeability can be characterized by the coercive force. The
grain size is the predominant factor influencing coercive force compared with the porosity and impurities.

Key words: Fe-50%Ni soft magnetic alloy; impurity; microstructure; magnetic properties

Fe-50%Ni
[1]
[2-3]
MIM = MIM
Fe-50%Ni
[8] [9]
Metal injection molding MIM MIM Fe-50Ni%
1 g
(2007AA03Z114) (50721003)
2010-07-20 2010-10-28

0731-88830693 E-mail: liyimin33@yahoo.com.cn



822

2011 4

[10]

CHAN M Nj P

CHUANG

LIN(2 P Fe-50%Ni
Fe-50%Ni

MIM

MIM Fe-50%Ni

MIM
MIM
Fe-50%Ni
1
11
1 1
1
Table 1 Impurities of raw material powders
Mass fraction/%
Powder
C (¢} N
Carbonyl iron 0.05 0.2 0.01
Carbonyl nickel 0.08 0.3 0.01
1.2
1:1
2 h Z
2 mm BOYS50T
48 mm 38 mm
1 000

1 SEM
Fig.1 SEM images of powders: (a) Carbonyl iron powder;
(b) Carbonyl nickel powder
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140
1 600 A/m 0.8 A/m
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MIM Fe-50%Ni
1200 1280
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2 MIM Fe-50%Ni

Table 2 Influence of sintering condition on magnetic properties of MIM Fe-50%Ni alloy

terfézgifx Sintering time/h BJT (A]j;/’l) (mlﬂﬁ) (mIfIl -ir/rfl) Eﬁiz;

2 1.43 11.14 30.23 4.64 7.97

1200 6 1.47 8.76 44.74 5.38 8.04

10 1.49 8.12 53.27 6.49 8.08

2 1.45 8.56 46.23 6.13 8.02

1280 6 1.48 5.81 64.24 7.03 8.07

10 1.50 5.26 66.77 7.22 8.11

1750 soft magnetic alloy !'*) 1.50 4.8-20 31.3-75 3.1-12.5 8.20

Iy 1s maximum permeability; y; is initial permeability.

1 280
10h 1.50 T

5.26 A/m 66.77 mH/m

7.22 mH/m 1J50
(Fe-50%Ni)
2.2

MIM Fe-50%Ni
1 280
2

2 y-(Fe,Ni)

( ) ( ) 1 280 2 h
6h
10 h
1280 2h 60 um
6h
100 pm
10h
110 pm
2.3 2 1280 MIM Fe-50%Ni
MIM Fe-50%Ni
1 280 Fig.2 Metallographs of MIM Fe-50%Ni specimens sintered at

3 1280  for different sintering times: (a) 2 h; (b) 6 h; (c) 10 h
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3 1280 MIM Fe-50%Ni (C 3
0) o
Table 3  Impurities(C, O) contents of MIM Fe-50%Ni Cc O
specimens sintered for different times CcC O
Sintering time/h w(C)/% w(0)/%
2 0.014 0.007 3
6 0.011 0.006 4 24
- 0, 1
10 0.008 0.005 6 MIM Fe-50%Ni 1280
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Fig.3 Hysteresis loops of MIM Fe-50%Ni specimens sintered for different times: (a), (a') 2 h; (b), (b") 6 h; (c), (¢') 10 h
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