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Effect of Metal-adding Method on Microstructure
of NiFe Base/ NiFe;O4 Cermet

HUANG Baryun, ZHOU Tao, LI Yun-chun, LI Zhryou, ZHOU Ke-chao
(Key State Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Two kinds of cermet were prepared by vacuum sintering after die pressing. After being ana-
lyzed by differential thermogravity analysis(DTA), X-ray and scanning electron microscope( SEM), it
is found that the form of adding metals has great effects on the microstructure and composition of ce
ramics. When Al is added as simple substance, the composition of ceramics is completely changed and
a new spinal ferrite is formed. In the meantime, it led to nonuniform distribution of the elements in
sample. When Al alloyed is added, the immigration of Al alloyed could be well controlled and the
primitive ceramic isn t changed. The ceramic in two kind of cerments is unstable during sintering be-
cause the ceramic disassociates at elevated temperature.
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Fig. 3 Metallographic structure of two kinds of cermet
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Fig. 4 SEM images of cermet A

& @ AR B ARS8, R, K RE IR
WARY HUS8 B ToR AL, R, 7F— e R E LR
TR B LD X AT e BT, 4R
R LG8 S mARFIR, 76 A K00 &b (148 A
A E /N T B R ENS BN E&ES =
H50% I5F, A RE JEAHIIFAZ) A 46. 6%, B K& )&
TR L1 4957, 4%) , B35 . KEBAH Al
Fi/b i Sn WA FE B AR AT e 2 T 204 JE A 1 AR
N . R, ZERESSH Cu, Sn AT AL DLBATE
AP WIS NiFl Fe TR 4 4, BEAE— EFEE
s B R A
2.3 FEBESH

A RE BB EM AR ER FwE 4 s . o]
DL HY, NiF Fe 76 4 Al & A (043 A 5 0 A S .
Cu A1 Sn F= L5 A 76 4 J@ AH H, BEEH P 3 1R /D [n) B
BTG AL AT YA, W AL ER R R
BB, B B B AR P i BRI, e T R s
KR &5 K 5 20 5, 31X R Xoray AT 5 &5 3 A AT LA
BIUESE . R AL S TR A Ak, BT )

FeAl,Os 5 NiFe;04 [R]85t £1 45 44, £ BEAHARL, X
AR BE R B TR SE B/ H AL 9 Bl e T g e
i, Rt T RS R e dh, ok TR S 4
JEARFIEEE . E4(o)  F SRR Bon RS
Fe JLEE( WA 1), WIESL LB N A Fe Fl/ 8Lk (144
), VERHTE A K458 B 5 1 4 @ AR AT AE )= A
s . RS AR SRS IR S
LN BRIR 25 5 Ak, NiFe 04 R i A1 25 A I 7= A2 1)
AR S FEUR S, ATRE R AE R N T =

NiFe;04 —NiO+ Fe,03; (1)
Fet+ NiO —FeO+ Ni; (2)
Fe;03+ FeO —Fes04; (3)

3NiO+ 241 3Ni+ ALOs; (4)

ALOs+ FeO —FeALO, . (5)

Bl 4(d) o 4 SRR TS o AL B R BB E B
(R ) : F, E FIC 557 AN 4 J@AH W &/ 4 Ja
FIFEEA, N F T E T C, AL I8 82 W8,
Y Al 555 NiFexO4 K AZIE JR Y, i 1 RN 3 AT
TR A



555 )

WA, 2 & J@ i INJT  NiFe 55/ NiFeo04 4 B 78 MO0 41 28 5% i © 729 -

NiFey04+ 2A1—FeAL,O4+ (Ni.Fe) .  (6)
MELE 3870 A H, 55T AL FRAE LT B B 4
BRI SE R SEMAR K . Cu A Sn E BRI AL 48 M
L, YL AN 5 BUR /D 5 B R A R AR O . B
i () A i BE LU 3R n] L e AR 4 @ AH T () Ni i
e, T AE P AR T I N (WA, i B 7 B & AR v gk AL
EJR ) NI & By, AR ac-T |,
AL Fe H1 Ni 5% (1256 F1 ) K/NE A2 AL Fe, Ni.
DKL, A7 2 I AR AL ) 908 i 42 B R, R A
(Ni. Fe) [ A, fEF & ) Ni KIEE#D . D
MBI DR R RAR X0 AL SRR TR RN A
51 B i I
g aaetE, ARSEAGRNES)ER
% SEM R s s . ol L, )8 5P &R R
BEFRER R AR A T RE . U e R T R R,
& JE AR Y S IR b 43 A7 A R BE A b, B 4 8 AH 1)
W22, 4 e AH N B S AR AR RS B AR TR) A A . BB &5
RRW(AE ), NEBH T &E/ Mg~ W
B, AL SR m B B b HL (B A A K8 M %
HRTHE . XEHTFEEA MG, ALY

FELLFEARYHOA 3, RN, A1 S NiJERCT H a4k
HH, 3 AL B HOE T 2T RAE R, {E A e g
IR R AFAE Al Xeray 45 R BB FeAL,Oy 17
15, WHTE R FeAlL Oy AR 2D BRE pl /b & oAt 45
ML . fE4 AR Ni 2 & R e, 5 P
Fe fisr, Ut O AA (B T 2SR, X-ray 45 R AIIESE
TR . G E S EIL R 90% I, 5 EAH T R EB
HOURBeS I (LI 5(d)) .

R &R RENE 7 7 B Ed
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A KGR
Wy Bl 4(d)E 5 53.34 43.21 1.55 0.74 1.16
Bl 4(d) € 5 12.33 77.53 1.00 8.81 0.33
B 4(d) D s 17.35 65.97 1.23 15.06_0.39
B 5(b)F 5 74.24 8.37 10.28 4.71 2.40
B K4 (k)
g B 5(b)E i 42.89 56.10 0.49 0.52 0

EI5(b)C s 24.76 73.11 0.24 1.89 0

(a) —&JEMEREN 10%; (b) —&BEHETEN 50%;
(o) =& JBME RN 90% ; (d) —Fa &M K pes b
B 5 B R&EMEEAMEN

Fig. 5 SEM images of cermet B
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