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Plastic Anisotropy in an Electrodeposited Pure Iron

Takashi MOTEGI, Shinji MASUYAMA, Kaoru 1IDA, Tetsuya SUZUKI, Hideo SATO and Yo TOMOTA
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Synopsis : Deformation behavior of electrodeposited plates of pure iron was studied. The plate consisting of fine columnar grains with (111) fiber tex-

ture was found to show Rankford (#) value as large as 7.6 at 293K. When test temperature was lowered to 77K, the r-value was decreased.

The r-value was also decreased when specimens were annealed to enlarge grain size. From observations of surface relieves and substructures

of deformed specimens, it is speculated that such an extremely high r-value is mainly caused by grain boundary sliding.
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. Microstructure of as-deposited iron (sample A): (a)
TEM microstructure of the top surface of a plate
and (b) optical micrograph obtained from the hori-
zontal cross section.
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Fig. 2. {110} pole figures: (a) sample A before tensile test,
(b) sample C (annealed at 973K) before tensile test
and (c) sample A subjected to 10% tensile defor-
mation.
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Nominal stress—strain curves obtained from tensile
test: (a) at 573K, (b) 293K and (c) 77K.
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Table 1. Rankford (#) values measured.

Test temperature 77K 293K 573K
Sample
A 2.5 (%) | 7.6 (8%) {19.2 (13%)}
B 2.2 (7%) 5.2 (13%) {11.6 (13%)}
C Brittle 2.2 (18%) 1.5 (18%)
fracture

( ): tensile strain where r-value was measured.

{ } measured after necking.

Fig. 4. Overview of a fractured specimen of sample A.
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Tensile direction

Fig. 5. Surface relieves of deformed specimens observed with a confocal laser scanning microscope (CLSM): (a) the top surface
of a specimen of sample A, (b) the side surface of the same specimen with (a), (c) the top surface of a specimen of C and

(d) the side surface of the same specimen with (c).
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Fig. 6. Three dimensional views of Fig. 5: (a) the top sur-
face of the specimen of sample A (corresponding
to Fig. 5(a)), (b) the side surface of the same speci-
men with (a), (Fig. 5(b)), and (c) the top surface of
the specimen of C (Fig.5(c)).
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Fig. 7. Roughness profiles along the scanning lines drawn
in Fig.6: (a) the top surface of the specimen of
sample A, (b) the side surface of the same speci-
men with (a) and (c) the top surface of the speci-
men of C.
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Fig. 8. Steps (see arrows) appeared on pre-scratched lines
on the top surface of a specimen of sample A by
tensile deformation (SEM micrograph).

4.5 B riEORFERE

bec &BIC B BEROTRDEZ {110}, {112} HXV
(123} O3@ET, TR FEZVTRE (11) TH 5.
uw}ﬁeaanﬁwépgm@nsﬁh<unﬁﬁ$é
HEGAETARICHENT, MrobhbXICFNDHE
um}mmﬁ%ﬁuﬁbfﬁnfnéo?tb%,mﬁu
(11) FEE AL EHED bec EBRAID LI BIFNDIZL-
TEHL-BE, rE0 HRRE430EAGNST, L
FMoT, AERT rEN7TUEERLZEVI 2L,
AT ESI LS OENE, TAabBRRTRDARI-T
WA TEEMEAE V. & r HERET 5508 A DN AR
RTF N BHT A Fig.10(b) ITHERAITR L7z, KR A
WRIESEOBEER I & > T, BRESRBEORA TN
3 LEHRMICIIRFIOAR @SEHRE) TN EEL

g05 I



I 306

gk & $M  Tetsu-to-Hagané Vol. 88 (2002) No. 11

Fig. 9. TEM microstructures obtained from specimens de-
formed by 8%: (a) and (b) the side surface of a
specimen of sample A where (b) was observed
with a higher magnification and (c) the top surface
of a specimen of B.
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Fig. 10. Schematic illustration to explain grain boundary
sliding: (a) a dodecahedron showing {110} planes
of a b.c.c. crystal with (111) orientations, (b)
schematic drawing of grain boundary sliding pos-
tulated and (c) a roughness profile on the side sur-
face of a deformed specimen of sample A ob-
served with a CLSM.
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