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ABSTRACT It is well{recognized that low {CSL boundaries are highly populated in the grain
boundary character distribution (GBCD) for austenitic stainless steel (SS) processed by low strain and
subsequent annealing. However, large{strain plus annealing typidyy tends to introducing numerous
random high angle grain boundaries (RHABS) instead of producing hi@ fraction of 3, 9and 27
boundaries. In this case, the distribution of grain boundary planesof RHABs must be very relevant
to the properties of material. The current study is to explore the evolution of GBCD and grain
boundary plane distribution (GBPD) in 304 austenitic SS after large grain and subsequent annealing
using electron backscatter di raction (EBSD) and ve{paramete r analysis (FPA). After solid solution
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treatment, 304 steel samples were separately processed by miple forging (MF) and direct rolling
(DR) with true strain "=2 followed by same annealing at 900 for 2|120 min. Then the GBCDs
and GBPDs of the two groups of samples were examined. The resulghow that the total 3" (n=1,
2, 3) special boundaries in any sample as processed take a lengtladtion of lower than 45% out of
the entire boundaries, and with annealing proceeding the incoherén 3 boundaries tend to be tuned
into coherent ones and consequently the summation fractions of 9 and 27 boundaries decrease
accordingly. In the two samples which were separately processed/tMF and DR but followed by the
same annealing at 900 for 120 min, their random boundaries or general high angle boundaes ( 3"
special boundaries Itered) mostly appeare to be thehl11l twist and h11G tilt boundaries, indicating
there exist grain boundary textures (GBT) in both samples. Howe\er, in the condition of some mis{
orientations, the GBPDs of random boundaries are quite di erent in the two samples. For grain
boundaries 0ofh111i/30[40  misorientation, more grain boundaries of twist type nearly on the exact
f 111g plane are found in the specimen processed by DR and annealing for @2nin (DR120) compared
to that processed by MF and annealing for 120 min (MF120). For thegrain boundaries ofhl10/50
misorientation, it was found that most of such boundaries in MF120 ae tilt type and positioned on
f112g, f113y and f 1159 planes, whereas those in DR120 are tilt or mixed type positioned orfi001g,
f11lg and f012y. It was suggested that there are distinct e ects of pre{procesing on the GBPDs of
annealed 304 steel.
KEY WORDS 304 stainless steel, grain boundary character distribution, grain loundary plane
distribution, grain boundary texture
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Fig.2 Orientation image microscopies (OIMs) of specimens MF005 ( a), MF030 (b), MF060 (c) and MF120 (d)



898 48

MF DR , MF DR .
, 4 5 MF DR Euler
2 OIM (orientation distribution function, ODF)
, DR f110g (" 2=0 ' =45 ). MF
' ' 3 '

3 DR OIM
Fig.3 OIMs of specimens DRO005 (a), DR030 (b), DR060 (c) and DR120 (d )
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Fig.4 '2=0 and' =45 sections of orientation distribution functions (ODFs) for specimens MF005 (a), MFO30
(b), MF060 (c) and MF120 (d)
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Fig.5 '2=0 and ' =45 sections of ODFs for specimens DRO05 (a), DR030 (b), DR0O60 (c ) and DR120 (d)
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Fig.7 MDFs for specimens DR005 (a), DR030 (b), DR060 (c) and DR120 ( d)
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Fig.8 Distributions of the grain boundary plane of 3,
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Fig.12 Distributions of grain boundary plane for random high angle

grain boundaries,

projection along [001] for specimens DRO05 (a), DR030 (b), D R060 (c) and DR120 (d)

Fig.13 Distributions of grain boundary plane for

13 MF120 h111i

h111i misorientation random high angle grain boundaries,

plotted in stereographic projection along [001] for specim en MF120 with misorientations of 111/10
111/20 (b), 111/30 (c), 111/40 (d), 111/50 (e) and 111/60
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14 DR120 h111i
Fig.14 Distributions of grain boundary plane for hl1li misorientation random high angle grain boundaries, (n),

plotted in stereographic projection along [001] for specim en DR120 with misorientations of 111/10 (a),
111/20 (b), 111/30 (c), 111/40 (d), 111/50 (e) and 111/60 (f)

15 MF120 h110i
Fig.15 Distributions of grain boundary plane for hl10i misorientation random high angle grain boundaries, (n),
plotted in stereographic projection along [001] for specim en MF120 with misorientations of 110/10 (a),
110/20 (b), 110/30 (c), 110/40 (d), 110/50 (e) and 110/60 (f) (The 110/50 grain boundaries were
preferred in f112g, f 113g and f 115g planes, which are marked by arrows 1, 2 and 3 in Fig.15e, respe ctively)
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Fig.16 Distributions of grain boundary plane for
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plotted in stereographic projection along [001] for specim en DR120 with misorientations of 110/10 (a),
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