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Mechanical Properties of Sintered Iron Sheets Containing

Dispersed Oxide Particles

Yoshikazu Suzuxi, Kastumasa YABE, Yasunori Nismikawa, and Keizo NISHIDA

Synopsis:

Oxide (SiO, or ALO,) particles were embeded to iron powder, and they were pressed, sintered at
850°C for 1 hr in a hydrogen atmosphere, rolled and annealed. The recrystallized grain size and the
textures of the sheets were examined, and the relationship between these characteristics and tensile

properties of the sheets were discussed.

Effects of fine oxide particles added (amorphous SiO, and y-Al,Oy : about 200A¢) on the mechani-
cal properties of the sheet were found to be remarkably high comparing with those of larger size (a-
SiO, and a-Al,O; : about 2 pmg). In this case, the elongation decreased in general owing to fine
recrystallized grain size in the matrix, although its increase appeared in the range of 0.4~0.7 vol. %
addition in iron sheets. This fact suggested that the elongation was affected by the annealing texture
which had been changed by additive content in the sheet.

As a result, it was found that the dispersed oxide particles and the restraint of recrystallization of
the sheet by these particles improved the strength of the sheet, and exerted a major influence on the
other mechanical behaviours. Moreover, it was considered that a compound was formed at the inter—
face between iron and oxide (SiO, or Al,O;) during the sintering process.
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Table 1. Chemical composition of iron and component of oxide particles.
Metal Chemical composition (%) Average
powder Fe Ni | Mo | Mn | si c | o | s P N |Size ()
ooyl | pal | 0.01 | 0.01 | o.01 | 0.08 [ 0.08 | 0.16 | 0.0 | 0001 001 | 2.0
Component (%)
Oxide particles Average size (p)
AL O, SiO, HCI Fe,O4 Tio, NaO

Amorphous S8iO, <0.05 >99.8 <0.025 | <0.003 | <0.03 0.012

7-Al,O4 >97 <0.1 <0.5 <0.2 <0.1 <0.05 0.020

a-SiO, 99.9 1.5

a-AlO, 99.9 2.0
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. Relation of tensile strength and elonga-
tion to additive SiO, contents in sintered
iron sheets, and dimension of test piece
used.
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Fig. 2. Relation of tensile strength and elonga-
tion to additive Al,O; contents in sinter—
ed iron sheets.

(a) 2.3vol. % a=SiO,,
(c) Ll.6vol. % a-Al,Og.

¥ IeBESIRE OB 850°C D JANE{ER b R S AENME
, MORESE . CHITBERE R X 5B SR
ODEEDERIIBZIDERBLIS. Itk a-71 317
DBEDBOROEIIL, a-> Y hOBFRERTHT
BERECH LBANRE L.
3.2 BILPORSERCIIFHBHUADOEE
RIERMR OB TR CREEMRT X 2NEW T IX B
MBS RNORER2E LTS LT
TIRFEDD INTWBE, &2 TCREBCBRLYTIE
& L BB O R oW FD BEY TN, FE
Bediiic B 5IEABILY O EURE%R Photo. 1 1TiR
T WFhb# ki 0.8 wty BA& L, 850°CTlh
PEREBREE L 700°C BEdliw X v R Lcb D TH S
2, FhFh voly wiE LR L. Photo. 1 Ti%
BEBILY OB, BCEEH Y I E 7-THIF
OBE, EIEFE (BEEOEAHA) wr>TBRA T
NEbhB. Fi, $oFRESERIIDOVTIL, Photo 2
CRTERD, a-v U H, a-7 13 FHREELIEERT

o

(b) 2.8vol. % amorphous SiO,.
(d) 1.9vol. % y-Al,Os.

Photo. 1. Optical photograph of the dispersed oxides in sintered iron sheets. (Sintered at
850°C for 1h and annealed at 700°C for 1h.)
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“(a) 2.3vol. % a-SiOy
(c) l.6vol. % a-Al,0;.

(b) 2.8vol. % amorhous SiOz.
(d) 1.9vol. % y-Al,O3.

Photo. 2. Optical photograph of the grain size of sintered iron sheets containing oxides.
(Sintered at 850°C: for 1h and annealed at 700°C for 1h.)
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Fig. 3. Effect of additive SiO, contents on the
grain size of sintered iron sheets.
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(a) 0.9vol. % «-SiO;.
(c) 0.6vol. % a-Al,03.

(b) 1.1vol. % amorphous SiO;
(d) 0.7vol. % r-Al,0s.

Photo. 3. Microstructure of sintered iron sheets containing oxides. (Sintered at 850°C for 1h

and annealed at 700°C for 1h.).
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Fig. 4. Effect of additive AL,O; contents on the
grain size of sintered iron sheets.
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Fig. 5. Magnetic torque curves of sintered iron
sheets as oxides added.
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Fig. 6. Relations between yield stress and grain

size of sintered or melted iron sheets.
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Fig. 7. Relations between yield stress and grain
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Fig. 8. Relations between yield stress and grain
size of sintered iron sheets containing a-
Al O; or y-AlO,.
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