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Abstract:

For the purpose of higher strength MnZn ferrite that is strongly demanded for automotive applications in recent
years, the correlation between rupture strength, precrack size and crystal structure was investigated by adopting the
method of evaluating toughness of ceramics. As a result, fracture toughness value K. was obtained as 1.3 to
1.7 MPa-m". Fracture model of crack propagation through voids was estimated from the morphological observation
of the fracture surfaces of sintered specimens. Furthermore, the correlation between Ki. value and preexisted voids
distributed inside grains was considered. On the other hand, from the investigation with actual products, crack defect
behaved as the beginning point of fracture and its size was well correlated to the strength of MnZn ferrite products.
Based on above knowledge, core strength was successfully increased about 30% than conventional materials by

increasing toughness with controlling crystal structure and suppressing crack defect through manufacturing process.
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Average Ratio of voids Surface residual
grain size inside grains%) stress
(m) (%) (MPa)
[A] 11.0 24.1 55.8
(B] 7.4 9.9 407
[C] 10.2 229 29.4

#%¢(quantity of the voids inside grains)/(quantity of total voids)

Sample [A] 10um Sample [B] 10 um
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Fig. 4 Comparison of images of cross sections of samples
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Fig.5 Evaluation of fracture toughness by BI method

FAER A P2 EF LI CH 2. —/7, &k [B] &
FIRERRIED/NE {, R A FIZEICHAR ZH AL
THEY, WKNITTERFET 2 R4 Fld3din,

3.2 BlAIC K 2 #IMEHERER

BIE L WIS o N PEIHES YIS ¥ ORF%REZES
WD BU TR T, FHEERERIZ (D 2o HEHES NP
BHREZRLTWVwD, 272, X5 I3RS 22 2 C/EH
L7230 oG R 2 /R 3725, 2o 3i3EH—
DS 23> TE SN TE Y, eGSR OB
DAEDRERICKIM S LTV 5,

EEIC L DE SN MnZn 7 = 54 FZFEEAD Kie Ol
i3, KA, [B], [C]®lE<T 13, 1.7, 1.4 MPa-m™ Td -
72 ZHUZ, WZEIZMnZn 7 = F 4 FHEESEICE L TIRE
SN7efi Ke=1.0 MPa-m™ v i< 7, AWZc 8133 Bl ik
W2 & BHHERMEORMMEIZ Y 2 b o b b,

K OfEl3, 7 FHOREMREZ Iy 72 2Tl 3~
7MPa-m™ T#H Y, MnZn 7 = 7 4 +ZiEAD K Ol
INHIZEHKBRT 2RV, R h T 2D
1LOMPa-m™ ## T L2 FETHY, MnZn 7 =714 + %
fEEAIEE 2 2y 2 20PTHLIVEEICET 52, Zhlg,
MnZn 7 = 74 FIEMAEITH 2700, BEEMEL D LR
U 7 WG AR E O FEIR 2 485 U TR B & DS S iR 2 & m
LicizoThsbeEbd,

JFE R No. 47 (2021 4£ 2 F1)



MnZn 7 = 7 4 + O@EsEE b

Sample [A] 10 um

6 77HKED SEM REEER

Fig. 6 Comparison of SEM images of fracture surfaces
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Fig. 7 Schematic diagram of fracture model of polycrystal MnZn ferrite
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Fig. 8 Effect of crack defect size on core breaking load
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suppressing crack defect size
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