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ABSTRACT

In order to consider the possibility of co-firing the Mn-Ni-Co spinel wilh various ferrite (Fe-spinel), sintering characteristics,
interfacial reaction and 2nd phases present etc., were examined for each composition. The second phase was not observed in the most
of the ferrites with Mn-Ni-Co spinel. In commercial ferrite boned with Mn-spinel, liquid phase formed during co-firing at 1150°C
resulted in wide interface layer. This suggest commercial ferrite does not give good result in cofiring with Mu-spinel. The composition
of MEN1 and MFN2 had no 2nd phase and inter-diffusion was not quite high, and hence they were thought to be good candidate
materials for cofiring with Mn-gpinel.
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Table 1. Formulation Compositions of MNC Sample and FMN,
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Table 3. Electrical Properties of Sintered body Cofired at
1150°C for 1 h.

Sample Fzg;t. iSI:S: p(éit. 251:1? B constant
MNC | 55897 + 1.83 | 7640 £ 029 | 35419 + 14
MEN1# | 44966 & 2071 | 4128 + 170 | 42499 + 9.2
MFN2* | 3991 + 433 | 467.56 + 55.86 | 3739.9 = 130.8
CFe-Al OR 32 % 10/ -
CFe-A2 |5452.1 + 2667 32 % 10° 16 X 10°
CFe-A3 OR 3.6 % 10° -
CFe-B OR 55 % 10’ -
CFe-C OR 9.4 X 10° -

MFCN Sample (mol)
Sample Mn Ni Co Fe
MNC 1.50 0.75 0.75 0
MFN1 1.62 0.27 034 0.77
MFN2 0.74 0.10 0 2.16

Table 2. Chemical Compositions of Commercial Ferrite by EDS
Analysis (Wt%)

Sample Fe Ni Zn Cu Si Al Mn

CFe-Al | 66.77| 959 |23.64| O 0 0 0

CFe-A2 | 67.70 | 2401 | 2.02 | 6.27 0 0 0

CFe-A3 | 6526 |2061| O 0 [11.00| 024 | 291

CFe-B | 63.65| 9.27 |22.51 | 458 0 0 0

CFe-C | 6128 905 | 1582 O |[1238| O 1.48

% : which was sintered ar 1200°C for 1 h.
O/R : cannot measured because of “out of range error”
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Fig. 1. Schematic diagrams of sample preparation process for
co-firing.
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Fig. 2. XRD patterns of calcined powders. (a) MNC was
calcined at 900°C for 1 h (b)MFNT1 and (c) MEN2 were
calcined at 1000°C for 1 h.
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Fig. 3. XRD analysis of commercial ferrite powders. (a)
CFeAl, (h) CFe-A2, (¢) CFe-A3, (d) CFe-B and (e)
CFe-C
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Fig. 4. SEM photographs of the synthesized powdecr in this work and commercial ferrite powderq where inset shows the enlarged
view. () MNC, (b) MFN1, (c) MFIN2, (d) CFe-Al, (¢) CFe-A2, (f) CFe-A3, (g) CFe-B and (h) CFe-C.
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Fig. 5. Sintering characteristics of synthesized powders (MNC,
MEFN! and MEN2) respect to sintering temperature.
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(CFe-Al, CFe-A2, CFe-A3, CFe-B and CFe-C) respect
lo sintering temperature.

A 37 A A 10 F.(2000)



%08 AT - Bl - P - 018 - )

Fig. 7. Microstructure of sintered body of each samples which were sintered at 1150°C for [ h. (a) MNC, (b) MENT, (¢) MFN2, (d)

CFe-Al, (e) CFe-A2, (f) CFe-A3, (g) CFe-B and (h) CFe-C.
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Fig. 8. SEM and WDS results at the laminated interface of the sintered body (Mn-spinel/Fe-spinel) cofired at 1150°C for 1 .
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