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Fig.1. Softening curves in dark-etched
and bright-etched regions of Photo.1
(a), after isochronal annealing for 1h.
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Photo.1. Heterogeneities in picral etching figures after
cold rolling by 70% (a) and recrystallized grain sizes . )
after annealing at 550°C for 1 h (b), pure iron with the Fig.2. Hardness after 70% cold rolling
initial grain size of 80um. Fine recrystalhzed grains in grains with various initial orien-
(b) are formed in the dark-etched region (a). , tations, coarse-grained pure iron.
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Table 1. Local textures determined by etch pits, in the center
of coarse-grained pure iron. B

After cold rolling After annealing (500°C-1 h)

(70%) -

Initial Orientation

Orientation Grain (Frequency of

. . - %

Orientation - Efticthneg size grains, %)

9 (um) {001} {011} (M1}
ool ol
{001}<110> {001}<110> Bright * 100 0 0

{0011}<100> {001}<100> Bright 120 50 39 11 .
{011}<011> {111} Dark 80 0 59 41 ' Bright ;

{111} {1 Dark 30 2 36 62
' * Not recrystallized

VH A BESROBECHRABROMER, BREGBRICET A

ﬂﬁl@jﬁ?2§?ﬁﬁmﬁ@ﬁ&tﬁﬁtﬁﬁil,ft‘é(Tablel)o Mlo

COBAR IV TEEILLSE - BMc L3 AOREILR LW, oot on

Fe—Si AglEafEc@onrmE ™ ty@mE—%T 5. . o
Fig.3. Initial orientation de-

§ Z pendence of picral etching figures
@ BERFRORE (dark and bright) after 70% cold

S2REBIROBEC T, FIDCHFEL T/ RSB A DTRE  rolling, coarse-grained pure iron.
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Fig.4. Hardness distribution across

initial grain boundary in coarse-grained
pure iron after 70% cold rolling, D:dar%-
etched region , B:bright-etched region®),

Table 2. Difference in local textures determined by etch
pits between the region near initial grain boundary aS\d
the center of coarse grain, coarse-grained pure iron®/.

. Orientation
. Region (Frequency of
(cold-rolled by 70% and then grains, %)
annealed at 530°C for 1 h) Photo.2. {111} recrystallized grain (R)
{001} {011} {111} nucleated at initial grain boundary (G.B.)
in coarse-grained pure iron, cold rolled by
Near the initial grain boundary 2 6 92 70% and then annealed at 400°C for 1 h (a).
Orientation was determined c?refu11y by the
Center of the grain 63 29 8 dark field image method (b)®/.
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Fig.5. H?rdness d%stribution across deformation band

in Fe-0.01 wt% N alloy rolled by 50% under the dynamic . .

strain aging conditi%n (350"0-%6 s=1), D.B.: de¥or- Photo.3, {110}<001> recrystallized grain

mation band, G.B.: initial grain boundary, M: matrix’). (R) nucleated at deformation band (D.B.) in
{111}<112> matrix (M). Spec1me5| in Fig.5
was annealed at 400°C for 48 h7
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Fig.6. Hardness distribution across deformation twin Photo.4. {311} recrystallized %ra'in (R)
in Fe-0.01 wt% N alloy 50% rolled at -196°C, D.T. nucleated at deformation twin (D.T.) in
deformation twin, G.B.: initial grain boundary, {111} matrix (M). Specimen jn Fig.6 was
M: matrix?). annealed at 550°C for 1 min7/.
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Fig.7. Change in recrystallization textures i i i i i
. eIt LIPS - Fig.8. Change in recrystallization textures (70% rolling
‘;;%2 ;C‘h? 121;‘1&;03"313 i;ze (do) of pure iron, and 700°C-5min annealing) with rolling temperature, Fe-
for 1 ﬁsge F¥ o ‘.’2. I en annealed at 700°C 0.07 wtZ N alloy7/, Deformation bands (350°C rolling,
high 1'nter'lsit1nef”{q1ﬁ gzam s1ze]]_ea¢'15 to Fig.5) and deformation twins (-196°C rolling, Fig.6)
gh Tntensity of 111} after annealing; while provide high intensities of {110} and {211} after
cgag?ﬁmha] grain size, to high intensity annealing, respectively
(4] . > :

3 BFEEKSHE
EERICET 2EHEABROZEOTRE iz, LBRDOTEL ENhThDHIHEOLAME S DHREHH
OEFEZMH EEEL, BEMAARCEENZHAEZI 6T, L X, W RO R
IRBEE BRI (111 B RN OBEMRBTN L2200, MMNERZNIL(T2ELEBEAEAGHERD
{11138+ 2 (Fig. 7)o —H, BRNOTARHOREL TS L IR350C EETHERIAL
BELBERE» 61 (110 BAEMNVEELRINZOT (110 /FEGESEABRBREEL, ELNEE
MeHS5X)570—196 CREOBACIIBARESHEBKED (211 M T5 (Fig.8).
4 =
BREBESEABOEFAMEY I, EHAKOBCNIEAOAE OB/NNEIRCELER I N 2B
HOHOICHIET 5. C OHER, HoBTOSME S OBREINOBERERIBREIESAREHE
HoOF T3 2ERL, BEMCI >TEONAMANTZMR LR T, BEEABORE L
REOLHBENTBEEISKRIVFNCEDOLNBZRETH S ),
2 £ X W

1) C.G.Dunn{Acta Met ., 2(1954), 173.

2) C,G.Dunn and P.K.Koh$J .Metals, 8(1956)1017.

3 J .L.Walter and W.R.Hibbard ! Trans .Met .Soc. AIME, 212(1958), 731.
4) H.Hu:Trans. Met. Soc. AIME, 221(1961), 130.

5) PIEECAE, /NHEZ, WIEXR, BAEE I AXRSE¥L3E, 44(1980), 84.

6) 7k x4y, FRIEHEH S SeHM, 62(1976), 1000.

7)) FAHMECE, FUSEHE ¢ S8, 70(1984), Nl

8) M.F.Ashby :Phil. Mag. 14(1966), 1157.

9) J.D.Baird and J.M. Arrowsmith $JISI, 204(1966), 240.

10) K.Gschwentner und F.Haesner :Z .Metallk ., 56(1965), 544.

ol

—111—



